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INTRODUCTION

PLEASE STATE YOUR NAME AND BUSINESSADDRESS.

My nameis Steven E. Turner. My business addressis Kaeo Consulting, 2031 Gold L esf

Parkway, Canton, Georgia 30114.

BY WHOM ARE YOU EMPLOYED AND IN WHAT CAPACITY?

| own and direct my own telecommunications and financial consulting firm, Kaleo Consulting.
PLEASE DESCRIBE YOUR EDUCATION BACK GROUND.

| hold aBachelor of Science degree in Electricd Engineering from Auburn University in Auburn,
Alabama | dso hold aMasters of Busness Adminigration in Finance from Georgia State
Universty in Atlanta, Georgia

PLEASE DESCRIBE YOUR WORK EXPERIENCE.

| began my engineering career with Generd Electric in 1986 in the capacity of Research
Engineer in the Advanced Technologies Department where | was involved in the development
of high+gpeed graphicssmulators. | joined AT& T in 1987 and, during my tenure (through
1997), | held numerous positions of management in engineering planning as wel as network
operations and network deployment. Chief among these, and relevant for this proceeding, was
the engineering planning and financid respongbilities associated with AT& T’ s outside plant
infrastructure for locad market entry in states comprising the company’ s Southwestern Region.
With the passage of the Federd Telecommunications Act in 1996, | became AT& T’ s primary
negotiator for establishing the Terms, Conditions, and Pricing for unbundled e ements associ ated

with SBC’s Locd Interconnection Agreements.
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| founded Kaeo Consulting in 1997, and since that time have participated
extengvely in the market opening proceedings before thirty-one state utility commissons and the
FCC. My primary focusin these proceedings has been the andlyss of cost sudies and/or
modd s recommended by incumbent loca exchange carriers to establish pricing using forward

looking economic cost principles for loop and transport facilities. A copy of my resumeis

provided as Exhibit SET-1.
PLEASE INDICATE IN WHAT STATES YOU HAVE PREVIOUSLY TESTIFIED OR FILED TESTIMONY.

| have testified or filed testimony before the commissons in the Sates of Alabama, Arkansss,
Cdifornia, Colorado, Delaware, Horida, Georgia, Hawaii, lllinais, Indiana, Kansas, Kentucky,
Louisana, Massachusetts, Michigan, Minnesota, Mississippi, Missouri, Nebraska, Nevada,
New Hampshire, New Y ork, North Carolina, Ohio, Oklahoma, Pennsylvania, South Carolina,
South Dakota, Tennessee, Texas, Washington, and Wisconain. Additiondly, | havefiled

testimony before the Federa Communications Commission (“FCC”).
WHAT ISTHE PURPOSE OF YOUR REBUTTAL TESTIMONY?

AT&T Communications of the Pacific Northwest, Inc. (*AT&T”) hasretained me to review,
andyze, and where possible and/or appropriate, restate the rates for loop and transport
unbundled network eements (*UNE”) contained in the cost studies submitted by Verizon for its
operating territory in Washington state. In doing so, | identify the infirmities of the cost models
that Verizon has relied upon in Washington that cause its recommended costs for unbundled
loops and transport to be overstated. Aswill become clear, Verizon's cost models contain

fundamentd flaws that cause them to systematicdly overstate costs and thus preclude them from
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producing the TELRIC for unbundled loops and transport. Furthermore Verizon has ensured
that certain parameters cannot be dtered by the users of its models. Nonetheless, | will review
the modifications that | was able to make to develop the costs for unbundled |oops and

trangport that are necessary to bring the costs closer into compliance with TELRIC. Itis

impossible, however, to correct dl of the Sgnificant errorsin Verizon's cost models.
PLEASE SUMMARIZE YOUR TESTIMONY.

Based on my detailed review of the Verizon Washington unbundled |oop and transport cost
dudies, | conclude that these studies suffer a number of violations of TELRIC principles that
taken together, produce grossy overstated UNE recurring rates. These TELRIC violations
include, but are not limited to:

@ | ngppropriate investment inputs,

(b) Reiance on Verizon's embedded outside plant network;*

(© Imprecise customer demand data that resultsin the failure to reflect scde

economies; and

(d) | nefficient engineering input choices.
Moreover, Verizon's own so-called forward |ooking adjustments to the embedded network
serve only to confound the results in that such adjustments result in the placement of

unnecessary equipment and facilities, hence increased cost.

See Before the Washington Utilities and Transportation Commission, In the Matter of the Review
of Unbundled Loop and Switching Rates; the Deaveraged Zone Rate Structure; and
Unbundled Network Elements, Transport and Termination, Docket No. UT-023003, Pand

(continued)
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In Imple sum, Verizon's cogt sudy merely purports to reproduce much of Verizon's
embedded network, thus depriving potentia entrants of the efficiencies, hence prices, avalable
under properly developed forward-looking TELRIC costs as mandated by the Act and the
FCC' srulesthat implement it. Additiondly, Verizon's sudies suffer anumber of flawsin logic

that, likewise, result in overstated UNE codts that will be summarized bdow and detailed in the

testimony that follows. The Commisson should, therefore, rgject the Verizon modd.
HOW ISYOUR REBUT TALTESTIMONY ORGANIZED?

Following this introductory section my rebutta testimony contains four more sections related to
unbundled loops. In Section 11, | address Verizon’s cost development environment for
unbundled loops. Here | provide the WUTC with an overview of the Verizon cost models
replete with an explanation of how the web based format coupled with the operating
environment preferred by Verizon, renders the modds essentidly inscrutable. That is, |
demondtrate for the Commission that the VVerizon’s models are for the most part, unworkable,
virtudly impaossible to review or modify, and incongstent with this Commisson’s prior
requirements on UNE cost models.

In Section 111, | set forth modifications to the underlying materid and placement cost
inputs used in VzLoop and VzCog. Specificaly, | address modifications to the underlying
inputs for materid and placement cost for cable, SAI, drop, NID, digital loop carrier, and other

related components. Further, this section aso explains the fundamenta problems inherent in

Testimony of Verizon Northwest Inc. on Recurring Costs, June 26, 2003, pp. 29, 36-39.
(Hereafter referred to as “Verizon Pangl Testimony.”)
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Verizon's use of the “ Detailed Continuing Property Records’ (“DCPR”) database and the

engineer, furnish, and ingall (“EF&I”) factor derived from that database in the devel opment of

digitd loop carrier ingtdled costsin VzCodst.

Section IV of my testimony addresses severd network inputs employed by Verizonthat

render its modd inconsigtent with TELRIC. Specificdly, | demondrate that:

@ Verizon's cost models have fundamentaly failed to modd aloop network
configuration that is congstent with TELRIC principles,

(b) Verizon hasintroduced condderable problemsinits SAl placement in its
“costed” network;

(© Verizon rdies on inefficient and embedded cable routing to devel op cable codts,

(d) Verizon utilizesillogicd and inefficient overlapping didribution areasin its
digtribution cable architecture which leads to inefficient use of equipment in
Verizon's network and clearly leads to overstated cabling distances,

(e Owing to the logic used in identifying new or “modded’ digita loop carrier
placements in the supposedly forward-looking network, Verizon's placement of
digita loop carrier introduces Sgnificant inefficiencies into the modeling of this
important component in the network; and

@ Network demand issues and significant modifications thereto are required to
deveop the cost of NIDs and drops in Verizon's cost models.?

2 I would point out that because of the significant problems with the VzLoop and VzCost modeling

environments, | have not been able to make modifications to virtually any of these problems at this

(continued)
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Section V addresses four dgnificant engineering inputs and they are asfollows.

@ Didribution cable 5zing factors  These factors are used to determine the

minimum amount of gpace capacity that should be built into distribution cables
| addresswhy Verizon's proposals are extraordinarily overstated and review
the inputs thet the FCC found to be reasonable in a cost- based environment in
the Virginia Arbitration Order — an order that specificaly addressed UNE
cod inputs for Verizon's network in Virginia.

(b) Copper-fiber cutover point: Asused in VzLoop, thisis the point where Verizon

requires that feeder in conjunction with digita loop e ectronics would be used in
lieu of an al-copper loop. My testimony will review why thisinput sdection is
internaly incongstent with other toolsin Verizon's cost mode environmert,
inconsistent with engineering criteria, and generdly inconsstent with VzLoop's
aleged ability to identify the economic cross-over point between fiber and
copper for each individua new DLC placement.

(© IDLC versus UDLC: Alongthissamevein, | dso addresswhy it is gppropriate

in aforward-looking network to assume the use of integrated digita loop carrier
(“IDLC") 100 percent of thetimein lieu of usng less efficient technology such

as universa digital loop carrier (*UDLC”); and

point with the exception of the NID and drop cost calculations. It isfor thisreason that | refer to
these as “desired” network input modifications. However, because | have been unable to make
these modifications, | would note for the Commission that the results that | ultimately produce are
till higher than TELRIC.
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(d) Structure sharing percentages. Verizon sgnificantly undergtates the sharing thet

isavallable for agrid, buried, and underground Structure investment. To
underscore this point, | provide the findings that the FCC made in the Virginia
Arbitration Award to show that Verizon's clamed sharing percentages that

range as low as zero percent are unredidtic.

DOESYOUR TESTIMONY ALSO ADDRESSVERIZON'S COSTS FOR UNBUNDLED DEDICATED
TRANSPORT?

Yes. In Section VI, my tesimony identifies two critica issues that this Commisson should be
aware of related to Verizon's interoffice dedicated transport cost study. First, my testimony
will review an issue that has been raised with Verizon repeatedly regarding itsingstence on
induding Digitd Cross-connect System (“DCS’) investment on the termind ends of its
interoffice trangport circuits regardless of whether the CLEC orders such capability or is
alowed to use the full cgpability of such functiondity. My testimony explainswhy isit vita to
separate out the cost for this expensive network component such that if the CLECswish to
enjoy its capability they can then dso pay for DCS. Second, my testimony will aso address the
cost impact of Verizon's extremely low fill factor for interoffice fiber and will assess how thisfill

factor relates to recent determinations made by the FCC for fiber fill in trangport cost studies.
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MR. TURNER, BEFORE YOU PROCEED FURTHER, PLEASE IDENTIFY FOR THE COMMISION THE
TYPESOF LOOPS FOR WHICH VERIZON COMPUTES COSTS.

Certainly. Verizon uses VzCost and VzCost in conjunction with the other cost calculating
modules to compute codts for severd different types of loops, as described in the Verizon's
tetimony.® They are asfollows:

2-Wire Andog Loop

4-Wire Andog Loop

2-Wire Customer Specified Signding Loop

4-Wire Customer Specified Signding Loop

ISDN/BRI Digita Loop

DSYV/ISDN PRI Loop

DS3 Loop

xDSL Compatible Loop
DOES YOUR ANAL YSISFOCUSON ALL OF THE VARIOUSLOOP COSTS COMPUTED BY VERIZON?

My andysis focuses primarily on Verizon's cdculations of itstwo-wire loop codts. Inthe
process of making the modifications for the two-wire loop, these changes reduce the costs for
other related loop dementsaswell. There are significant methodologica issuesthat | will
discussin the following pages related to Verizon's development of the DSL related |oops that
prevent me from producing an appropriate restatement. Nonetheless, while | have dso

reviewed and restated certain of Verizon's advanced services loop and other proposed cogts,

Verizon Pand Testimony, pp 20-21.
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because of the structurd and methodologicd limitationsin Verizon's VzCos and VzLoop
modelsthat | have discussed previoudy and will detail more fully in the following pages, my
restatement fals short of producing the correct forward-looking costs of those dements. In

other words, my restated costs for advanced loops are still overstated, dthough not as grosdy

asthe cogsinitialy presented by Verizon.

COULD YOU GIVE THE COMMISSION SOME SENSE OF THE EXTENT OF THE OVERSTATEMENT IN
VERIZON'S PROPOSED RATESFOR UNBUNDLED LOOPSIN THISPROCEEDING?

Yes. Thetable below compares Verizon's proposed UNE rates for severa important loops
types compared to my restated results supported by this testimony and further compared to the
rates sponsored by AT& T through the testimony of Dr. Robert Mercer. A complete summary

of al of the AT& T restated recurring ratesis included as Exhibit SET-2 to this tesimony.*

4

Work papers supporting my restatement of Verizon's recurring costs are being provided
electronicaly on a CD filed with this testimony. The CD and the supporting work papers that it
contains are included as Exhibit SET-3.
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Summary of Restatement of Key Unbundled L oops
% Verizon
. AT&T AT&T Over statement
Element Verizon | Restatement of

Verizon Moddls HM 5.3 Compared to

Restatement
2-WireZone 1 $28.73 $6.85 $5.06 319%
2-Wire Zone 2 $80.73 $14.66 $8.44 451%
2-Wire Zone 3 $194.12 $36.50 $24.54 432%
2-Wire Statewide $33.66 $7.99 $7.64 421%
DS1 Statewide $189.23 $51.81 $49.26 265%

VERIZON COST MODEL OVERVIEW

PLEASE BRIEFLY DESCRIBE VERIZON'SCOST MODEL.

The Verizon modd is actudly multiple cost sudy models that loosdly interreate to one another
to produce the rates for awide variety of unbundled elements. With respect to unbundled
loops, cogts are processed through multiple gpplications that are used to develop the mgority of
the loop investments before they are ultimately converted into recurring costs and rates in yet
another modd (VzCost). A brief description of each module is set forth below.
Preprocessing: Prior to the main costing tools performing their anadysis on Verizon's
cost data, Verizon performs a series of preprocessing steps where the physical location of
magjor network components such as distribution terminds, SAls, and digital loop carrier are
identified. Additiondly, this preprocessing function attempts to replicate the embedded
connections between digtribution terminds, SAls, and digita loop carriers and dso to identify
other network points (termed “ Theoretical Points of Interconnection”) which may later be
turned into digita loop carrier points if deemed necessary by the VzLoop code. The key item

produced from this preprocessing is a network table that contains the network data and
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relationships of the network termindsin aformat for input into VzLoop. The preprocessng
function aso produces the demand tables that are also used by VzL oop.

VzLoop: VzLoop isthe primary tool used by Verizon to develop the investments for
the unbundled loop categories. Specificaly, VzLoop deveops the investments for the Network
Interface Device (“NID”), drops, distribution terminds, distribution facilities, serving area
interfaces (“SAI”), digitd loop carrier (“DLC”) remote terminas and centrd office terminds,
copper feeder facilities, fiber feeder fadilities, including dl agrid, buried, and underground
Sructure related to these assets. The one areathat is not included in this investment
development are line cards that are used in DLC remote terminds and centrd office termindls.
Further, VzLoop does not incorporate the engineer, furnish, and ingtdl (“EF&1”) factor cost
because thisis applied later in VzCost. Nonetheless, with this exception, VzLoop takes a
tremendous number of inputs for material costs, placement cogts, engineering inputs, loop
demand, the network configuration produced by SpanNet, and many other inputs as well and
combines these inputs through various formulas contained within VzLoop to produce
investments® The difficulties and inflexibility of this portion of the Verizon cost sudy will be
addressed in greater detail later.

VzCost: Once investments for unbundled loops (or any other recurring cost e ements)

are identified, these investments must be converted into recurring costs and ultimately, recurring

Please note that this summary is extremely high level. Verizon produced documentation regarding
this portion of the mode that numbers 82 pages entitled the VzLoop Cost Manud Version 7.0.
This document was provided as Attachment B to the Verizon Panel Testimony.
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rates. Thiswork is performed in VzCost. Specificdly, VzCost applies the investment and cost
factorsthat are developed within this modd to the various assets classes for al unbundled
network elements to develop recurring costs for the dements. Recurring costs are, in turn,
multiplied by common cost factors to determine recurring rates for various unbundled network
elements. Modifications to the factors contained in VzCogt are addressed in the testimony of

Scott Lundquist on behaf of AT&T. The restated UNE rates set forth in my testimony utilize

the cost factor inputs recommended by Mr. Lundquist.

PLEASE PROVIDE AN OVERVIEW OF THE VERIZON DEVELOPMENT ENVIRONMENT FOR THE
VZCOST, VZLOOP, AND RELATED MODULES

VzCost and VzLoop in particular were developed by Verizon in Delphi and operatein
conjunction with Oracle databases containing the information upon which they run. Delphi isa
complex programming code that is compiled. This means that while anaysts are able to review
the code that Verizon has written, we do not have access to the same executable environment
that Verizon has without having al of the compilers and related libraries that Verizon aso has®
All of thelogic that Verizon usesto develop investmentsin VzLoop and plug-in invesments and
comprehengve costs in VzCost are contained in this complex programming code in a manner
that makesit virtudly impossible to trace the logic of the modd. It is customary when evauating

cost development in UNE proceedings thet | have been involved with to be able trace the

Theoreticaly, it would be possible for AT&T to obtain this additional information, but once again, it
is extremely difficult to reproduce the same programming environment within AT&T that Verizon
used to develop the model and dl thisis done for isto smply be able to trace the inner-workings
of themodd. It should not be this difficult to smply determine how investment calculations are
made in a cost model as will be described below.
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cdculations of dl of theinvestments eements for each UNE. In other words, it is very
important to identify the inputs, engineering cdculations, and the like that are used to develop
the investments that are used in caculated the recurring costs for any UNE — especidly
unbundled loops where there are some many engineering condderations. The problem with
Verizon's use of Ddphi programming environment isthat it is extremely difficult to see how the
formulas operate in Delphi and actudly observe how inputs are manipulated by the code in that
al of this occurs when the code is run on the data. In my 10 years of developing and reviewing
cost models, | have never seen amodd as complicated to review asthat developed by Verizon.

In short, it has rendered the task of reviewing (and ultimately attempting to modify the

caculations used by) the VzLoop and VzCost models dmost impossible,

VERIZON'SWITNESSES STATE IN THE VERIZON PANEL TESTIMONY THAT VZCOST 1S*AN OPEN
AND TRANSPARENT MODEL.” " BASED ON YOUR STATEMENTSABOVE, IT WOULD APPEAR THAT
YOU DO NOT AGREE WITH THISASSERTION.

That is correct. Under any reasonable definition of open and transparent that would include the
ability to view and modify the inputs and cal culations used to compute the TELRIC cog,
VzCod fals miserably. A cost modd used in a TELRIC proceeding should dlow dl partiesthe
ability to modify basic inputs and produce the associated results.

Furthermore, the core loop modeling component used by VzCost is completely closed.
The loop dement cdculator, or VzLoop, isacompiled program that cannot be modified. Itis

extremely difficult if not impossble to understand the code, assuming one has programming

Verizon Pand Testimony, p. 16.
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background to undergtand it in the first ingtance. It isimpossble to claim that VzCost is open
and trangparent when VzLoop is the loop modeling tool.

Furthermore, VzCost and VVzLoop directly contradict this Commisson’s own
requirements regarding what should congtitute and open cost model. Specificdly, this
Commission made the following requirement for cost models used in Washington:

We have on other occasions defined what we mean by an open cost

mode: ... To dlow partiesto proceedingsinvolving cost issuesto have

the ability to understand assumptions used, to review and andyze the

effect of inputs and outputs, and to modify and model different inputs
and assumptions’®

Aswill beillugrated a& many points through the testimony thet follows, Verizon's modd is
effectively impossible to modify critical assumptions for how cost inputs are devel oped making it
equaly impossible to determine cost-based rates for unbundled eements.

DOESVERIZON EVEN PERMIT YOU TO MODIFY THE CALCULATIONSUSED IN VZLOOP IF YOU
WERE TO DETERMINE THE NEED TO MAKE ANY MODIFICATIONS?

Absolutely not. Verizon has made it very clear in aworkshop that it conducted on the VzCost

and VzLoop modelsthat it will not permit parties to modify the cost modd code. Thefallowing

are excerpts from the workshop where Verizon (through Mr. Harris) made this perfectly clear.
Mr. Harris. Y ou could not change the code, no. It's— unlessyou

wanted to redo the model yoursdlf. Thisisa
copyrighted modd. You can’t changethe codeiniit.

Washington Utilities and Transportation Commission, Docket Nos. UT-960369, UT-960370, and
UT-960371, Eighth Supplemental Order, May 11, 1998, p. 12, fn. 11.
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Y ou can ask us to change the code, but you couldn’t
change the code”’

Mr. Turner:  If we wanted to make that type of change in your modd
... you're saying we are not alowed to do that; we'd
have to — What would we have to give you to have you
doit?

Mr. Harris: Y ou would have to ask us to change the code that
actudly exigs within the modd.

See, there' sinput changes that can take place and you
can make input changes to the mode without any
problem. But if you actudly get into the Delphi code,
you don't have the ahility to get into the Delphi code
and actually change that particular code.

| mean, thisisa— thisisasystem that if you could get
into and actudly change code, you could damage the
modd asit existstoday. So we have to maintain the
security of the model. For code purposes, we'd bring it
through the sysems that we have to, to maintain the
integrity of the code, make sure we understand what's
being changed, what the new versons are, just like any
other system we have.

So you can't get into the code itsdf. You'd haveto
have us get into the code and make those changes.™

The bottom lineisthat Verizon has created a modd whereit is structuraly set up in such away
that it isimpossible for the parties to change the model independently. Moreover, given the

complexity of the modd, it is practicaly impossible to make investment ca culation changes of

10

Public Utilities Commission of Californiay OANAD Rulemaking R.93-04-003, Verizon Unbundled
Network Element Phase, Cost Model Workshops, January 13-15, 2004, p. 33%4, Il. 7-10. The
transcript isincluded in the “VzLoop Cost Workshop” directory of the work papers found on the
CD as Exhibit SET-3. (Hereafter referred to as “VzLoop Cost Workshop.”)

VzLoop Cost Workshop, p. 3394, I. 21 to p. 3395, 1. 5.
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virtudly any kind within the modd. This severe limitation is reflected in the testimony that
follows and will confirm that it isimpossible to produce costs for unbundled loops thet are
conggtent with TELRIC principles. These limitations notwithstanding, the modifications thet |

make bring the costs as close as possible to TELRIC.

ARE THERE SPECIFIC MODIFICATIONSTO THE CODE FOR VZLOOP THAT YOU WANTED TO MAKE
THAT YOU WERE UNABLE TO IMPLEMENT?

Yes. Two examplesthat | will discussin more detall later in this testimony relate to the
investments for DLC and structure within VzLoop. These needed changes will be discussed in

more detall in the following testimony.

CAN YOU PROVIDE A COMPARISON OF THE PROCESS OF MAKING AN INPUT CHANGE TO VZCOST
COMPARED WITH A TRULY OPEN AND FLEXIBLE MODEL?

Yes. A good example of the type of input that is necessary to evaduate and modify ina
TELRIC proceeding isthe materid price of Digital Loop Carrier (DLC) equipment. Asthe
Commission would like surmise given the large percentage of loops served by DLC ina
forward-looking network, the cost for DLC isavitd input component in an unbundled loop
cost sudy.

Firgt 1 will describe the process that must be used to modify the materid price of apiece
of DLC eguipment using VzCost and producing a modified cost for the 2-wire andlog loop cost
sudy. Thefollowing steps are required:

1. Download the materid file from VzCost.
2. Openthe Materid filein EXCEL and change the appropriate DLC materia price.

11

VzLoop Cost Workshop, p. 3395, |. 21 to p. 3396, |. 2.
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Download the EXCEL template for the materid table from VzCost Data Management
to verify the upload file format.

Modify the Materid file to match the EXCEL template.

Remove the header row and save as a..csv file. This step is not noted anywherein
Verizon's documentation and was only discovered through trid and error.

Upload the Materid fileto VzCodt.

Download the Placement file from VzCos.

Manudly modify the Placement file provided by Verizon to remove the first set of
records to create the input for the preliminary VVzLoop run. Thisfirg run is performed
to caculate the economic crossover point a which it is economicd toingdl DLC
equipment.

Download the EXCEL template for the Placement table from VzCost Data
Management to verify the upload file format.

Modify the Placement file to match the EXCEL template.

Remove the header row and save asa .csv file

Upload the modified Placement data table into VzCost.

Creste and execute the preliminary VzLoop run. Thisrun of VzLoop for Washington
takes gpproximately 1.5 hours.

Go to Data Management and download the Elements and Inventory output tables
produced by the preiminary run.

Import the Elements file into ACCESS or smilar database tool.

Replicate the query noted in the“wA_ECF _ADJ 051203.xIs’ fileto query the
Elementsfile for usein the placement file. Thisrequiresthe ability to trandate the
structured query language used by Oracle to the structured query language used by
ACCESS or smilar database tool.

Manualy copy and paste the Elements query results into the

“WA_ECF ADJ 051203.xIs’ file

Import the Inventory fileinto ACCESS or smilar database tool.

Replicate the query noted in the “wA_ECF_ADJ 051203.xIs’ fileto query the
Inventory file.

Manudly copy and paste the Inventory query results into the

“WA_ECF_ADJ 051203.xIs’ file.

Download the Loop SS Elements output from the preliminary VzLoop run from
VzCos.

Manually copy and paste the “Loop SS Elements’ datainto the

“WA_ECF_ADJ 051203.xIs’ file.

Create anew Placement file from the“wA_ECF_ADJ 051203 .xIs’ filefor useasan
input the second VzLoop run.

Upload the new Placement file to VzCost.

Create and execute the second VVzLoop run. This second run of VzLoop for
Washington aso takes gpproximately 1.5 hours.
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26. Approve the VVzLoop run.

27. Go to Data Management within VVzCost and manualy gpprove the Six output tables
from the VzLoop run.

28. Create and run the Loop Element loading.

29. Approve the results of the Loop eement loading.

30. Make any and dl changesto the Miscellaneous Materid Data Table.

31. Create and run the 2-Wire Anaog Loop BC run.

32. Approve the results of the 2-Wrie Analog Loop BC run.
33. Create and run the 2-Wire Analog Loop cost study.

This process requires numerous manua steps outside of the VzCost system itself. These steps
require the use of a database tool (MS Access in the case above) to complete the steps
described by Verizon. This contradicts Verizon's own testimony which states that no additiond
software isrequired.”” This process takes gpproximately 6 hours to complete assuming that the

user performing the steps has already been trained on the process.

By comparison, other cost models used in TELRIC proceedings would require literaly
aone step process. The process would be to enter the modified materia price and then pressa

button to run the modd.

DO YOU BELIEVE THAT HAVING AN INTERNET-BASED COST MODEL ISA BENEFIT?

Absolutdy not. There are many illugtrations of the problems of using an internet-based cost
mode. First, because of the programming code that Verizon has used, which isin part
required by it operaing in an internet-based environment, Verizon has largely precluded users
from having the opportunity to modify the logic for computing investments within the modd. |

will address multiple examples of this throughout the testimony that follows. However, a a

12

Verizon Pand Testimony, p. 17.
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fundamentd leve, Verizon's programmers have made determinations regarding how investments
are combined together or where investment components (such as digital loop carrier) will be
placed that are either inconsstent with TELRIC or smply in error. Verizon'sinternet-based
environment makesiit virtudly impossible to make correctionsin these aress.

Second, the internet-based environment has proven to be incredibly dow to make
changes. | have provided an illustration above of how long it takes to actudly incorporate a
materid changeinto Verizon'smodd. However, virtudly any change that is made requires
paingaking steps of uploading files, accepting those files for use, setting off arun of the modd,
and then waiting a ggnificant amount of time before the process is complete.

Third, the partiesin this proceeding are consstently a the whim of Verizon's
programmers as to the cgpabilities that we have. One weekend before our filing wasinitidly
due, Verizon made a change to the VzCost tool and took the tool out of service for aweekend.

Because of the workload intendty of these cost filings, weekends are often used to perform
work and Verizon took the modd away from the partiesin this proceeding the weekend prior
to the origind date of our filing. That said, aworse problem is that when the modd was
restored for our use, Verizon had changed how parties would be permitted to download files.
Verizon has now inserted aredriction thét files that have more than 65,000 lines in them cannot
be downloaded. There are severd files that have greater than this number of lines such asthe
inventory file, which is required to download by Verizon's own process to create the constants
and placements files that are then ultimately used in VzLoop. This programming change on

Verizon's part has |eft the partiesin this proceeding in aSituation of having to beg Verizon to



10

11

12

13

14

15

16

17

18

19

Rebuttal Testimony of Steven E. Turner
Washington Docket No. UT-023003
Page 20 of 77
work with us on how to download files that we absolutdly must have just to run Verizon's
moddl. Infact, late on Friday, April 16, 2004, Verizon modified theuser ID for an AT& T
consultant so that AT& T could at least download the files that it would need for this project.
That said, the week before our filing in Washington, AT& T’ s team working with VzCost was
literdly having to find “work arounds’ to this change on Verizon's part and imploring them to
make some sort of exception for us (which Verizon ultimate made) smply so that we could have
access to files greater than the 65,000 line limit immediatdy before afiling. Thisis
unconscionable to creste amodd thet is this difficult to use and then to make it harder
immediately before afiling deadline.

Fourth, because VzL oop and VzCost operate in an internet-based environment,
connectivity to these syslems for the purposes of downloading and uploading filesis extremdy
dow. AT&T' s consultants have found it to be extremdy difficult to upload the large files that
are necessary to produce arun of VzLoop. One of the files that was modified as part of its
work in this project was the loop demand file® Thisfileis extremely large and after its
modification must be uploaded back into Verizon' s internet-based environment for processing.
It took approximately three attempts to get this one file loaded into VVzL oop through the internet.

In the two attempts that failed, the amount of time that the connection worked was

goproximately an hour. However, this was not long enough to actualy dlow the file to fully

upload thereby requiring the additiona attempits that took equaly aslong or longer. Verizon has

13

The reasons for these modifications will be detailed |ater in testimony.
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addressed this problem by creating a new process that parties can use whereby the parties can
burn a CD of thefiles that they want to upload, overnight these files to VVerizon, and have
Verizon upload them locdly the next day. In other words, instead of having severd failed
upload attempts and waiting hours for the upload to take place, Verizon's solutionisto
overnight the file and wait a least one day. Thisis clearly not a solution and only indicates yet
again the sgnificant limitations of working with VVzLoop and VzCost in an internet- based
environment.
There are many other examplesthat | could provide of why Verizon's use of an
internet- based environment for its cost sudy has not only had no benefit, but been a great

detriment to developing cogts in this proceeding. The redlity, however, is that the internet- based

environment has proven to provide nothing but difficulties.

VERIZON STATESTHAT VZCOST HASTHE CAPABILITY TO PERFORM SENSTIVITY ANALYSES.
HAVE YOU FOUND THESETOOLSUSEFUL ?

Absolutdly not. Given theillustrated problems and time involved above just to make a materias
price change on DLC equipment, the Verizon modd is hopelessdy complicated to make any
meaningful sangtivity runswithit.

VERIZON STATESTHAT VZCOST “ALLOWSUSERSTO MODIFY ALL OF THE FORMULAE THAT
VZCOST APPLIESTO THE INITIAL INVESTMENT ELEMENTSTO DEVELOPFINAL COSTS” * DO
YOU AGREE WITH THISSTATEMENT?

This satement is extremely mideading. Technically, auser can see how the “initid invesments’

are used to calculae final costs. The key hereisto understand thet the initiad investments being

14

Verizon Pand Testimony, p. 16.
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talked about here are actudly the output of the main loop modeling tool VzLoop. The inputs
and assumptions that are most important to understand, and possibly modify, are actudly
upstream to the “initid investments’ to which Verizon' switnesses refer. Therefore, the benefit

gpoken of by Verizon'switnessesis hollow as it provided no insgght whatsoever into how the

initid investments were determined in the firg place.

WHAT ISYOUR RECOMMENDATION FOR THISCOMMISSION WITH REGARD TO THE USEFULNESS
OF VZCOST IN A TELRIC PROCEEDING?

VzCo4 inits current form is not useful as atool for modeling TELRIC cods of a
telecommunications network. The fatd flaw with the modd is black box loop modding
program VzLoop. While the process to use VzCost is frustrating and cumbersome as
described above, these weaknesses can be overcome with some additional manual effort and a
few system modifications. It isimpossble, however, to understand or change the loop model
that isthe heart of the cost modd itsdf. Until VVzLoop is open and trangparent, VzCost should

not be used in a TELRIC proceeding.

MODIFICATION OF INVESTMENT INPUTS
A MATERIAL AND PLACEMENT COST INPUTS

HAVE YOU REVIEWED THE UNIT COSTSFOR MATERIAL AND PLACEMENT IN THE FILING THAT
VERIZON MADE IN THIS PROCEEDING?

Yes, and | have found them generdly to be Sgnificantly overstated. AT&T initsdirect case has
developed materia and placement costs for the entire array of network dements that are
necessary to provide unbundled loops. | conducted a comparison of the materid prices for dl
of the loop investment dements. Particularly with respect to copper cable and drops, the

materid prices that were provided by Verizon are substantialy overstated when compared to
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those found in HM 5.3. The differences were relatively minor for smdler cable counts (up to

200 pairs) but were quite large for larger cable counts.

DO YOU HAVE ANY EXPLANATION FOR WHY VERIZON'S COST FOR THE LARGER CABLE COUNTS
ARE DRAMATICALLY HIGHER THAN WHAT WASUSED IN HM 5.3?

The mogt likely explanation is that Verizon has assumed the use of 24-gauge cable for dl of the
materia inputs used in its cost filing. Verizon has used this gauge cable even through thereisno
engineering bags for this gauge cable given its maximum copper length assumption of 12,000
feet. Inredity, from an engineering standpoint, al of the copper cable in the loop plant could be
ingtaled as 26-gauge cable, which would have asmdler cost. The only time that it would be
reasonable to use a 24-gauge cable (and the only instance where thisis done in HM 5.3) iswith
cable szes of 200-pairsand less. Thisis done to give more strength to the wires given that
these smdller cables are near the end of distribution runs and will have more manua work
performed on them in distribution terminas and pedestls. For cables that are 400-pairs and
larger, splices are normaly enclosed in splice cases and are not subject to wire handling
problems that would necessitate the large gauge copper. | therefore have used the materid
pricesin the HM 5.3 modd in my restatement of Verizon's loop costs using the Verizon

modés.
HAVE YOU TAKEN THE SAME APPROACH WITH THE PLACEMENT COST S?

Yes. There are detailed explanations for the placement costs contained in the testimony and
supporting work papers for the HM 5.3 filing. | have relied on these placement inputs for cable
to restate the inputs for the Verizon models except for those inputs that did not vary sgnificantly

from the exigting Verizon inputs.
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B. DLC INVESTMENT INPUTS

HOW HASVERIZON DEVELOPED THE INSTALLED COST FOR DIGITAL LOOP CARRIER?

Verizon has devel oped the ingalled cost for digital loop carrier (“DLC”) equipment in its cost
modd s by employing aseries of “linear loading factors’ to estimate the non-materid portion of
the tota investment for DLC. These linear loading factors are sometimes referred to as
engineer, furnish, and indal (“EF&1”), desgn & inddl or in-place factors. In smpleterms,
through VzLoop and VzCog, Verizon gpplies these factors to the materid price for particular
pieces of DL C equipment to calculate the construction cost of the asst.

Verizon's use of linear loading factorsin VZ_oop and VzCost substantidly departs from
the way cogs areredigticdly incurred and from how Verizon derived the ingtaled cost for every
other loop eement in the cost sudy. More notably, Verizon's sudy aso ignores the manner in

which Verizon itsdf estimates the codts of its future projects.

CAN YOU SUMMARIZE WHY VERIZON' SUSE OF EMBEDDED LINEAR LOADING FACTORSINITS
COST STUDIESISWRONG?

There are at least eight problems caused by Verizon's rdiance on linear loading factorsto
develop UNE costs.
Linear loading factors are a “black box.” The use of linear |oading factors

violates the FCC' s requirement that cost studies be open and verifiable® and makes
it impossible to achieve anything dose to information parity among the partiesin this

15

The FCC's First Report and Order in the Universal Service Proceeding states. “The cost study or
mode and al underlying data, formulae, computations, and software associated with the model
must be available to all interested parties for review and comment. All underlying data should be
verifiable, engineering assumptions reasonable, and outputs plausible.” See, In the Matter of
Federal-State Joint Board On Universal Service, First Report and Order, CC Docket No. 96-
45, (rel. May 8, 1997) 1 108.
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proceeding.”® Certainly openness and verifigbility are essentid to any decisont
making entity.

Linear loading factors reflect embedded data. The FCC explicitly prohibits the
use of embedded data in developing forward-looking costs.'” Linear loading factors
rely entirely on Verizon's embedded network and activities.

Linear loading factorsfail to reflect appropriate economies of scale.
Verizon's embedded |oading factors reflect smaler projects associated with piece-
medl expansions of the network rather than the much larger projects customarily
and appropriately associated with a properly performed TELRIC study in which
one assumes the entire network is reconstructed and reconfigured to employ the
mogt efficient, forward-1ooking technology.

Linear loading factors are based largely on non-TELRI C activities. Many
of the capita expendituresincluded in Verizon's linear loading factors include
investments associated with replacements and augments instead of new ingdlations.

The use of linear loading factorsisinherently inaccurate. Verizon relieson
two years of data from 1999 and 2000 to develop its linear loading factors. This
methodology can cause sgnificant errorsif thereisamismatch in timing between
when labor hours are incurred and when the equipment is actualy purchased.
Further, linear loading factors capture short-term relationships between embedded
ingdlation and materid costs, thereby developing ratios that are not appropriate to
aoply in aforward-looking network.

Linear loading factors distort de-averaged UNE costs. Linear loading factors
overdae the cogt of ingtdlation activities in higher dengity zones because they
assume that ingtdlation cogts are a function of the materid costs. Thus, they assume
that denser regions will uilize larger, more expengve equipment. Although larger

16

17

“Given the likely asymmetry of information regarding network costs, we conclude that, in the
arbitration process, incumbent LECs shall have the burden to prove the specific nature and
magnitude of these forward-looking common cogts.” In the Matter of Implementation of the
Local Competition Provisions in the Telecommunications Act of 1996, First Report and Order,
CC Docket No. 96-98 (rel. August 8, 1996), 1 695 (“Local Competition Order”).

The FCC's First Report and Order states, “We therefore decline to adopt embedded costs as the
appropriate basis of setting prices for the interconnection and access to unbundled elements.
Rather, we reiterate that the prices for the interconnection and network elements critical to the
development of a competitive local exchange should be based on the pro-competition, forward-
looking, economic costs of those elements, which may be higher or lower that historical embedded
costs.” See Local Competition Order, § 705.
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pieces of equipment cost more than smaler pieces of equipment, ingtallation costs
are not proportionately larger for large pieces of equipment. The use of linear
loading factors therefore Sgnificantly overdtates ingtallation costs for larger
equipment (e.g., it costs about the same to place a 2016-line DLC remote termind
asit doesto place a672-line DLC remote termind).

Linear loading factors distort the costs of various UNEs. Linear loading
factors overdtate the costs of ingtallation activities for more expensive pieces of
equipment, often associated with higher-capacity services. The problem, of course,
isthat the use of linear loading factors incorrectly assumesin al cases that
indalation cogts increase a the same rate as materid costs. Thisis Ssmply not true.
Unfortunatdy, it has the highly disturbing and distorting effect of sgnificantly
overdating ingalation costs for those more expensive pieces of equipment. For
example, the cost of aPOTS plug-in card is*** CONFIDENTIAL END
CONFIDENTIAL*** per line and the cost of an extended POTS line card is
***CONFIDENTIAL END CONFIDENTIAL*** *® Thisresultsin
ingtalation costs for an extended POTS line card that is more than
***CONFIDENTIAL END CONFIDENTIAL*** percent higher™ than the
ingalation cogts for aregular POTS plug-in card, despite the fact that both cards
require virtudly identicd ingdlation times.

Linear loading factors produce obviously illogical results. With respect to
the objective of this proceeding — to devel op the forward-looking costs of UNESIn
Washington — the most Sgnificant problem with Verizon's use of linear loading
factorsisthat they produce such incongruous results. Overal, the use of these
loading factorsin VVzLoop resultsin totd investments that are dmogt haf the cogt of
materid.

WHAT ISA LINEAR LOADING FACTOR?

A linear loading factor isamultiplier that is gpplied to cost data to caculate total instaled costs
based on the assumption that thereisalinear, or sraight line, relationship between materia
investment costs and indalation costs. Thét is, as the amount of materia investment costs

increases, the ingtallation costs aso increase proportionately. Verizon loads these multipliers on

18

19

See Verizon Loop Cost Study, “wa material_121503.csv,” Cdlls E154 and E141.
*** CONFIDENTIAL END CONFIDENTIAL***
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top of the materid investmentsin alinear fashion — assuming, without supporting evidence, that
ingtdlation cogts are directly proportiond to materid costs. This methodology builds ingtdlation
costs from the “top-down” by gtarting, a the top, with total investment and dividing out the
meateria portion to establish afixed ratio.

This approach resultsin UNE rates that are riddled with incorrect assumptions and
myriad errors — errors that are wholly unnecessary because Verizon should have ready access
to information that would enadle it to estimate the costs to ingtdl its equipment. Verizon's
engineers would properly build ingtdlation costs from the * bottom-up” by estimating the labor
time and cogts of ingtdlation rather than applying confusing “factors’ to materid expenditures.
Verizon would do thisfor its DLC equipment just asit has done for the other dementsin this
same proceeding.

ARE THERE OTHER REASONSTO BE CONCERNED ABOUT THE USE OF LINEAR LOADING
FACTORS?

Yes. Verizon'sloading factors are devel oped using datafrom Verizon's Detailed Continuing
Property Record (“DCPR”) system, which is a system that tracks Verizon’ s embedded
invesments. A process that relies exclusvely on higtorica ingtdlation relationships of an
embedded network does not reflect the forward-1ooking technology and network architecture
mandated by a properly performed TELRIC study.

In addition, the material cost in DCPR does not include dl of the materia cost thet
Verizon paysto its vendor for the equipment that is placed in the centrd office or at the remote
termind. When Verizon purchases DLC equipment from a vendor, there is a part number that

represents a collection of smdler part numbers and it will have a corresponding price. While
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Verizon will pay the vendor for the cost of this“macro” part number, Verizon records
information regarding this purchase in DCPR at agreater level of detail. Specificdly, the
“macro” part number will be broken down into codes with sub- prices for each of these materid
components. One “macro” part number thus may be broken down into Six or eight different
sub-part numbers, each with a CPR designation that will be recorded in the DCPR system. The
entirety of the “macro” part number cost, however, generdly will not be mapped to CPR
codes. Instead, a portion of the cost for the “macro” part will be designated as “minor” or as
“miscellaneous’ materids.

When Verizon developsitslinear loading or “In-Place’ factor, the only cost incuded in
the denominator of the factor caculation isthe mgor materid cost for which CPR codes have
been assgned. The minor materia cost will be included in the numerator dong with the mgor
materid, ingdlation, and engineering cost for the network component. The in-place factor cost
development equation would look like that below:

MajorMaterial + MinorMaterial + EngineeringCost + InstallationCost
MajorMaterial

PlaceFacta =

Verizon applies the factor not to just the mgjor materia cost from its equipment vendor, but to
both the mgor materid and minor material components (that are all combined into one cost for
the “macro” part number). When afactor that is developed assuming that it will only gpply to
the mgjor materid cost is gpplied to both the mgor and minor materid cogt, the total installed

cost for DLC equipment will clearly be overstated.
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DO YOU HAVE ANY SENSE FOR HOW MUCH OF AN OVERSTATEMENT CAN OCCUR?

Yes. SBC recently acknowledged in Texas, Illinois, and Michigan that this systematic
overgatement occurs when using in-place factors derived from DCPR data, resulting in
overgtatement in the ingtalation cost for hardwired equipment of 80 percent.*® Asan example, if
the DCPR-based factor for hardwired equipment was 2.5, but was then applied to the tota
materia cost for the component from SBC' s vendor (including both mgor and minor materid),

SBC found that a more gppropriate factor to use in this Stuation was 1.3.*

CAN YOU MAKE EXACTLY THISSAME TYPE OF ADJUSTMENT TO THE DCPR-DERIVED FACTOR IN
WASHINGTON?

No. Verizon has combined in its factor both the hardwired ingtdlation factor and the plug-in
ingalation factor. The adjustment that SBC acknowledged only applies to the hardwired
ingallation cost. However, | have been able to approximate the impact of this adjustment in

Washington and have found that the revised in-place factor in Washington would be 1.1144.% |

20

21

22

Before the Illinois Commerce Commission, In the Matter of: ILLINOISBELL TELEPHONE
COMPANY Filing to Increase Unbundled Loop and Nonrecurring Rates, Docket No. 02-
0864, March 16, 2004 Hearing, pp. 717-718, which isincluded in the directory titled “1llinois
Hearing Transcript” as part of Exhibit SET-3.

The 2.5 factor includes both the material and installation cost. Of the 2.5 factor, 1.5 of the factor
isingdlation and 1.0 of the factor is materia. SBC acknowledged that the installation portion of
the factor was overstated by 80 percent. The 20 percent that remains would be 0.3 (1.5 * 20%).
Adding this back to the 1.0 for the materia portion would arrive at a resulting factor of 1.3.

Please note that the revised factor is only based on the Verizon-East DCPR data in that thisis the
only datathat is broken out by hardwired and plug-in categories. The Verizon-West data actually
provides alower starting point for the in-place factor, but it only aggregates al hardwired and
plug-in investment into a single value thereby not alowing for the adjustment SBC acknowledged
initsown DCPR data. The development of this alternative EF& | factor based on Verizon's
DCPR datais found in the directory “DLC EF&| Factor Development” as part of Exhibit SET-3.
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neverthdess strongly recommend againgt using any factor and encourage the Commission to use

the bottom-up inputs that | have taken from the HM 5.3 documentation.

HAVE OTHER STATE COMMISSIONSRECENTLY REJECTED THE USE OF LINEAR LOADING
FACTORS?

Yes. BdlSouth's new cost proxy modd, the Bell South Telecommunications Loop Modd
(“BSTLM”) can be used with ether linear loading factors or with bottom-up inputs. In the two
most recent state commission decisions, the FHorida and Georgia commissons (representing the
two largest satesin BdlSouth' sterritory) recently regjected BellSouth’ s rliance on linear
loading factors and instead adopted the bottom-up inputs advocated by CLECs.

The Florida Public Service Commission addressed this issue in a BellSouth FHorida cost
proceeding. The BSTLM, as proposed for use by BellSouth in Florida, used linear loading
factors to develop certain cost mode inputs. The BSTLM linear loading factors are Smilar in
concept to the linear loading factors employed in Verizon-Washington's VzLoop and VzCost
models for DLC equipment. The Forida Commission stated thet it was “troubled by
BdlSouth’s use of linear in-plant factors’ which “distort costs between rura and urban areas.”*
The Forida Public Service Commission aso noted that “BellSouth could not provide any
evidence demondtrating thet ingtallation costs are directly proportiona to materia prices.”*

Because of this, the Florida Public Service Commission ordered BdlSouth to re-file the modd

23

24

Before the Forida Public Service Commission, In re: Investigation into pricing of unbundled
network elements, Docket No. 990649-TP, Order No. PSC-01-1181-FOFTP (“FL UNE
Order”), Issued May 25, 2001, p. 238, which is included in the directory titled “Cost Orders’ as
part of Exhibit SET-3.

Id.
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using a bottom-up approach. The new modeds were to “explicitly” modd “al cable and
associated supporting structure engineering and ingtdlation placements’ as opposed to utilizing
factors to develop engineered, furnished and ingtalled cogts (“EF&1”) aswas donein
BdlSouth'sinitid gpplication of the BSTLM in Horida® After evauating BellSouth’ s bottom:
up BSTLM, the Horida Public Service Commission now has adopted rates based on the
bottom-up inputs into the BSTLM rather than relying on the loading factor approach.® In short,
the Florida Commission determined, as summarized below, that BdlSouth’s linear loading factor
methodology could digtort cogts, particularly when developing deaveraged rates — aflaw that is
aso exhibited in Verizon Washington's cost sudies:

Wefind that BdllSouth’s use of linear loading factors, while easy for

BdlSouth to apply, can generate questionable results, especidly in light

of deaveraged rates. For example, as shown in the “ Copper Cable 26

Gauge Buried” Table above, for 26 gauge buried copper cable, actual

materia cost as a percentage of tota cost stays constant at about 14.6

percent no matter whether the cable is 12 pair or 4200 pair. Thus, the

total cost of this cable is dways about seven times the actud materia

cost. No economies of scae for exempt materid, engineering, or labor,

occur. However, it isvery unlikely that there are no economies
generated as cable sizes grow larger.”

More recently, the Georgia Public Utility Commission concluded that UNE rates should

be determined using bottom-up inputsin lieu of BellSouth's linear loading factors.

25

26

Id.

Order No. PSC-02-1311-FOFTP, In re: Investigation into Pricing of Unbundled Network
Elements BellSouth Track Before the Florida Public Service Commission, Docket No.
990649A - TP (September 27, 2002).



O o0 ~NO UL, WNPE

e
N -~ O

[
w

14

15

16

17

18

19

20

21

22

Rebuttal Testimony of Steven E. Turner
Washington Docket No. UT-023003
Page 32 of 77

Linear loading factors, on the other hand, distort the investments for
equipment as the size of the equipment increases. The FCC has
specificaly rgected use of embedded costs — accounting data— to
determine TELRIC based UNE rates. 47 C.F.R. 851.505(d)(1). In
dtating that embedded costs shdl not be included in the determination of
TELRIC based UNE rates, the FCC defined embedded costs as “the
costs that the incumbent LEC incurred in the past and that are recorded
in the incumbent LEC's books of accounts.” 1d. Lastly, use of linear
loading factors, as some CLECs in this proceeding have argued, results
in distorted deaveraged UNE rates. This distortion results from the
loading factors overdtating the cogts for equipment in higher dengty
areas and developing “average costs.”*

DOESTHE FCC SUPPORT A BOTTOM-UP APPROACH TO DEVELOPING INSTALLATION COSTS?

Yes. Itisaso notable that after amulti-year review of cost models and cost modd inputs with
filed comments from across the industry, the FCC adopted a bottom-up methodology for usein
the USF Synthess Modd. Specifically, the FCC adopted an approach that identifies the total
ingtaled cost for each piece of equipment. This bottom-up approach uses an appropriate
methodology for separately developing totd ingaled cost (both materid and ingdlation) for
each piece of equipment, taking into cond deration the pecific Sze, materid and ingdlation
costs. Moreover, amodified form of the USF Synthess Mode (known as the “Modified
Synthesis Modd”) was aso sdected by the FCC in its arbitration of UNE ratesin Virginiafor

the setting of unbundled loop rates. The Modified Synthess Mode dso developed itsingtalled

27

28

Florida Public Service Commission Order, Investigation into pricing of unbundled network
elements, ORDER NO. PSC-01-1181-FOFTP, May 25, 2001, a 187, isincluded in the directory
titled “ Cost Orders’ as part of Exhibit SET-3.

Georgia Public Service Commission Order, Review of Cost Studies, Methodologies, Pricing
Palicies, and Cost Based Rates for Interconnection and Unbundling of BellSouth
Telecommunications, Inc.’s Services, Commission Order, Docket No. 14361-U, March 18, 2003,
at 13, isincluded in the directory titled “ Cost Orders’ as part of Exhibit SET-3.
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costs for each network component using a bottom+-up approach. In that decision, the FCC
Wirdine Competition Bureau hasindicated its strong opposition to the use of linear loading
factors:

Our concerns stem from the fact that the EF& 1 factor for a specific
piece of equipment is derived by gpplying to the equipment an
unsupported pro rata share of the cost of ingtaling dl equipment
associated with that account. As aresult, the relationship between the
actua ingalation costs associated with particular pieces of equipment
and the ingtdlation estimates used to determine the EF& | factor is
unclear. The actua costs may be less than or greater than the pro rata
dlocation. Verizon's clam that the lack of accuracy of the individud in-
place costsis not relevant because the factor is caculated on an
aggregate basis may not resolve this issue because the pro rata
alocation appears to bear no relationship to the EF& | costs associated
with any particular type of equipment within an account.”

Further, the FCC determined that:

“whenever any factors are used to estimate costs, such as maintenance
or labor costs, the basis for those factors shal be described ... Factors
ghall be based upon higtorical costs only to the extent that it can be
demonstrated that those historical cogts are relevant to the study of
forward-looking costs ...” %

29

30

In the Matter of Petition of WorldCom, Inc. Pursuant to Section 252(¢)(5) of the Communications
Act for Preemption of the Jurisdiction of the Virginia State Corporation Commission Regarding
Interconnection Disputes with Verizon Virginialnc., and for Expedited Arbitration ; In the Matter
of Petition of AT& T Communications of Virginia Inc., Pursuant to Section 252(e)(5) of the
Communications Act for Preemption of the Jurisdiction of the Virginia Corporation Commission
Regarding Interconnection Disputes With Verizon VirginiaInc. (CC Docket Nos. 00-218, 00-25),
Memorandum Opinion and Order (rel. August 28, 2003) at 523 (“Virginia Arbitration
Order”). For ease of reference, the Virginia Arbitration Order has been provided in the
directory entitled as“Virginia Arbitration Order” on the CD as part of Exhibit SET-3.

Id., p. 10.
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In other words, the FCC has dready made it clear that factors should not be used unlessthere
is no way to develop the inputs directly, much less factors based entirdly on historical costs with

no supporting evidence that those factors are appropriate for aforward-looking cost study.

MODIFICATION NEEDED TO NETWORK INPUTS
A UNREASONABLE SAI PLACEMENT

ISVERIZON'SCOST STUDY GROUNDED IN APPROPRIATE FORWARD-LOOKING ASSUMPTIONS
FOR OUTSDE PLANT INVESTMENT?

No. Thefundamentd issue with Verizon's VzLoop modd isthet is dlegedly based on the
network configuration of distribution and feeder routesin Verizon's embedded network.
Specificaly, Mr. Tucek, Verizon'sloop and interoffice transport witness, notes the following
regarding VzLoop:

But the first topic might raise some questions, physical characteritics of

real network. You all read our testimony. Y ou probably redize that

our modd differs from any model that we vefiled in this state or

anywheredse ... and probably dmost any modd filed in any other
date. It starts with the physica characteristics of the red network.*

Because they are based on the embedded plant construct, the Verizon “forward-looking” costs
are not forward-looking a dl. Rather, by relying on existing feeder and distribution routes and
its embedded assgnment of customers to existing distribution arees, Verizon hasfailed to
recognize any meaningful efficiencies that would be available to a new entrant under the
scorched- node environment contemplated by TELRIC. Smply put, relying on an embedded

network configuration overstates costs.

31

VzLoop Cost Workshop, p. 3245, II. 18-24.
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DOESVERIZON EVEN ACCURATELY CAPTURE THE COSTSOF ITSEMBEDDED PLANT?

Probably not. Attached as Exhibit SET-4 isadiagram of severd distribution areas within the
BOTHWAXB wire center. In specific, this map illustrates that there are five SAls serving four
digtribution areas. They are identified by the following codes: DDW, DEI, DKJ, DKK, and
DKQ. These SAlsare dl physcaly shown in Verizon's modeled network as being in the same
exact physcd location. Thisishighly unlikely. It is much more likely thet these SAls are
physicdly placed within the digtribution areas that they serve and that they are not al Stting on
the same location. This redlity was confirmed regarding avery smilar Stuation during the
CdiforniaVVzLoop Cost Workshop. Verizon explained that a certain indances within its
network information, the equipment is not redly placed where it is shown in its planning systems
used for calculating cogtsin VzLoop.

ALJDuda: | have a question about that because | thought |
understood Mr. Tucek this morning saying that the
modd assumed continued use of existing SAI locations.

Mr. Tucek: | did say that. But | think, as Mr. Patton istrying to
point out, the planners, for monitoring purposes, only
needs to know the plant out to the SAl.

At least, Randy, correct meif I'mwrong. These are
coded in our database, the SAl’s dl at one location
because it’ s the end — end of the feeder route, edge of
the wire center.

So there are SAlsthat are out in the field, but asfar as
the data goes for this example at the edge of thiswire
center, the SAls are coded as being in one location
even though they may not be*

32

VzLoop Cost Workshop, p. 3310, I. 15 — p. 3311, I. 1.
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In other words, Verizon readily knows that there are Stuationsin its network planning data
which it relied upon in developing the locations of its points in the loop network where the actua
placement of the equipment in the actud network is not where it is shown in the planning

systems.

WHAT ISTHE PRACTICAL IMPACT OF THISTYPE OF DISCREPANCY IN VERIZON'SCOST
DEVELOPMENT?

In theillugration shown as Exhibit SET-4 there are severd ramifications. First, because
Verizon has not placed the SAls where they actualy occur within the network — out in close
proximity to the distribution terminas that the SAls actudly serve — the digtribution cable
disanceis sysematicdly overgated within the modd in that the digtribution terminas within a
digtribution area must be connected together and then artificially extended back to the misplaced
SAl il using digtribution cable. This extenson back to the SAI using distribution cable (as
opposed to using feeder cableif the SAI was where it was supposed to be) overstates the cost
of the cable in thisinstance both because it makes the distribution cable distance longer than it
needs to be and because it subgtitutes distribution cable (which typicaly has a higher unit cost)

for feeder cable in Verizon's modd ed network.
ISTHERE A SOLUTION TO THISPROBLEM?

| have not yet found away to correct these systemdtic errorsin Verizon's network in that
Verizon has amply placed equipment in the wrong location in developing the codt for its
network. The more fundamenta issue, however, isthat basng aloop cost study on embedded
base network information (regardless of whether it is accurate or not) violates TELRIC

principles and does not result in aleast-cost network configuration that an efficient, competitive
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company would build today. Accordingly, the most efficient distribution and feeder network

design should be used to serve the demand that exists out a the customer locations.

B. INEFFICIENT AND EMBEDDED CABLE ROUTING

CAN YOU GIVE ANOTHER ILLUSTRATION ASTOWHY IT ISVITAL TO USE AN EFFICIENT,
FORWARD-L OOKING MODELED NETWORK RATHER THAN EMBEDDED ROUTING IN VERIZON'S
COST SYSTEMS?

Yes. Asanother example, engineerstypicaly construct underground conduit systems dong no-
cost public rights-of-way adjacent to or within roadway rights-of-way. If alargetract of land
was undeveloped 25 years ago, when Verizon engineered its feeder route, it might have placed
conduit around the perimeter of the tract. Today, roadways lace that tract of land, and an
efficient company would place conduit using a shorter disance — along the roadways that cross
thetract. Verizon has not offered any proof that the loop lengths and amount of outsde plant
that underlie its cost study reflect an efficient, forward-looking network. Instead, there are
myriad examples as illugtrated above and on Exhibit SET-4 that demonstrate that Verizon's
modded network is neither efficient nor does it even conform to its embedded network design —

the alleged gpproach taken by Verizon in developing its cost.

HAVE YOU ADJUSTED VERIZON'SLOOP COSTSASA RESULT OF ITSRELIANCE ON ITSEXISTING
ROUTE CONFIGURATION?

No. Because | have not yet found away to quantify the extent to which Verizon has overstated
costs as areault of itsreliance on its existing route configuration, | have not included any such
adjustment in my restatement of loop costs — even though a downward adjustment is dmost

certainly warranted. Of course, the impossibility of properly adjusting Verizon's cost mode to



10

11

12

13

15

16

17

18

19

20

21

22

23

Rebuttal Testimony of Steven E. Turner
Washington Docket No. UT-023003
Page 38 of 77
account for its reliance on its existing route configuration is one reason that the Commission

should not rely on that model but instead should rgect Verizon's cost modd entirely.

C. OVERLAPPING DISTRIBUTION AREAS

ARE THERE ANY OTHER WAYSIN WHICH VERIZON' SUSE OF ITSEMBEDDED NETWORK LIKELY
OVERSTATESLOOP COSTS?

Yes. Verizon's approach with VVzLoop and preprocessing thet is done alegedly utilizesthe
exiding correlation of digtribution terminals and the demand that these digtribution terminas
represent to the embedded distribution areas to which these distribution terminals are mapped.
In other words, the existing relationships that are in Verizon’s embedded network between its
digtribution terminds back to the SAls (notwithstanding the data errorsillustrated earlier) are
used in developing the cost for unbundled loops regardless of whether these relationships are

efficient or not.

IS THERE ANY INDICATION THAT THE USE OF EXISTING DISTRIBUTION AREA ASSGNMENTS
INTRODUCESANY INEFFICIENCIESINTO THE VERIZON COST STUDY?

Yes If the Commission will review Exhibit SET-4 once again the Commisson will note what |
would refer to as* Overlapping Digtribution Aress.” There are severa examples of this
problem in just this one diagram. First note that the distribution terminals that are mapped to a
gpecific digtribution area are color coded in this diagram as red, purple, blue, and green
terminds representing the four distribution areas being served in this area of the BOTHWAXB
wire center. Next, please note thet the purple terminas that represent one of the distribution
aressliterdly St right in the midst of the red digtribution terminals. Because these are two
separate digtribution areas in Verizon's embedded network, Verizon will assign a separate SAI

to each of these digtribution areas. By doing o, the scale economies of each of the smaller
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overlapping didtribution areas fail to achieve those that are available if the overlapping
distribution areas were combined. Specificaly, one SAl could easily serve both distribution
aress (effectivey combining them into one digtribution areg) much more efficiently than usng
two less utilized SAIs.

Of course, thisis only one of the two overlgpping distribution areasin just this one area
of one wire center in the Verizon cost sudy. Given the close proximity of the blue distribution
terminas to the red and purple digtribution terminas, and the limited number of these terminals,
there is smply no reasonable explanation for requiring that the blue digtribution terminds require
yet another SAl. Rather, the red, purple, and blue distribution areas should be combined into a
sangle digribution area employing only one SAl, greetly improving the efficiency of the SAI
usage. Fundamentdly, the issue hereisthat Verizon's existing digtribution area arrangements
areingfficient in that there are dear Stuations where terminds that should map to one

digtribution area that is much more close by are mapped across the distribution area boundary

to amore distance SAI. Thisinefficiency exists throughout the Verizon data.
HAVE YOU MADE ANY ADJUSTMENT FOR THIS ISSUE IN VERIZON SDATA?

No. The gppropriate method for dedling with thisissue is to create efficient distribution areas
that would then utilize an efficiently placed SAI. As such, the restatement provided for with this
filing is conservatively high and does not represent a TELRIC rate for unbundled loops. Once
agan, the Commission should ultimately rgect the Verizon moded on the basis of these systemic
issues with Verizon's network configuration in thet it clearly does not utilize the mogt efficient

network design required with TELRIC.
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D. INEFFICIENT USE AND PLACEMENT OF DLC EQUIPMENT
1 Inefficient Use of DL C Equipment

ARE THERE ANY OTHER ISSUESASSOCIATED WITH VERIZON RETAINING ITSEMBEDDED AND
INEFFICIENT DISTRIBUTION AREA LAYOUTS?

Yes. When digtribution areas are Szed inefficiently and routed inefficiently as described above,
the opportunities for scale economies with DLC remote terminasis diminished. Specificaly, the
gpproach that Verizon has used with VVzLoop isto identify the Sze of aremote termina that is
required at any given point based on the demand behind that point. Assuch, if a
disproportionate number of remote terminals are Sized to utilize small DLC systems, the scale
economies afforded to Verizon (or by extension to the CLEC) by using larger DL.Cs consstent

with larger digtribution aressislogst.
COULD THISBE AVOIDED IN A FORWARD-LOOKING NETWORK?

Yes. A more efficient gpproach would be to regroup distribution areas based on actual
customer locationsin order to achieve higher utilization of expensive DL C equipment, thereby
reducing overal UNE cogs. Unfortunately, the cost studies presented by Verizon do not dlow
for such consolidetion. Theline counts by distribution termina are an input to the modd and the
grouping of those termindsinto distribution areas are fixed within the modd such that dtering
them is extremdly difficult. Asagenerd métter, these inefficiencies are built into the modd and
are carried forward in my restatement of Verizon’sloop costs. Asaresult, despite other

adjustments and corrections | propose, Verizon's models cannot be made TELRIC compliant.



10

11

12

13

14
15

16

17

18

19

20

21

Rebuttal Testimony of Steven E. Turner
Washington Docket No. UT-023003
Page 41 of 77

2. Inefficient Placement of DL C Equipment

COULD YOU EXPLAIN THE APPROACH THAT VERIZON' SMODEL SUSE IN DETERMINING THE
PLACEMENT OF DLC?

Yes. Ataninitid levd, Verizon's modds identify locations in Verizon's embedded network thet
are dready identified as being a DL C location. In the network file, these locations are identified
asacapitd “F’ and cannot be removed from the modeled cost network.

There are dso numerous locationsin the network file thet are identified a“ Theoretical
Points of Interconnection” (“TPOI”). Theselocations areidentified asa“T.” According to
Verizon's VzLoop Documentation, a TPOI “isadidribution termind or control point which,
under the second network design, is treated as a cross-connect location and may aso bea
DLC location as described above.”* Verizon takes these TPOIs and evauates within the logic
of VzL oop whether the location should be converted to DLC or not. My evaduation of VzL.oop

has shown that large numbers of these TPOI's are converted to DLC by VzL oop.

HAVE YOU FOUND THERE TO BE ANY DIFFICULTIESWITH THE LOGIC MAKING THISCONVERSION
OF TPOISTODLC?

Yes. | have atached another wire center diagram for the ACMEWAXA wire center as Exhibit
SET-5. Thisdiagram provides an illudtration of the entire wire center with the focus here being
on the placement of DLC in the wire center. In thiswire center there are 13 termind s that are
DL C remote terminals (664, 1131P, 899P, 57571, 1330C, 5749I, 57461, 5745I, 57441,
57471, 57431, 57401, and 5739I1). Four of these wire centers are existing DL C locations and

nine are TPOIs that were converted to DLC by the VzLoop modd code. It isthis converson

33

Attachment B (VzLoop Manual), p. 14.
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of TPOIsthat is particularly troublesome. Please note termind 57391 which isa TPOI that was
convertedtoaDLC. Thistermind isdifficult to identify becauseit is placed dmost immediatdy
on top of the wire center (the orange box). Specificdly, this DLC isactudly only 213 feet from
the centrd office.

A new DLC is placed for one of three primary purposes. Firg, it may be placed in the
network because the tota copper length of the facility has gotten so long that it will not provide
working telephony service without the use of excessve load coils— the gpplication of which
Verizon agreesis ingppropriate in aTELRIC network. Second, the DLC may be placed in the
network smply because it is more cost efficient to place than the use of copper feeder facilities
back to the centrd office. Third, DLCs may be placed for fiber-to-the-building goplications
where atermina placed within the building may have sufficient linesthat it is economicaly
judtified to placea DLC.*

The problem with termind 57391 isthat it is only 213 feet from the centrd office. There
issmply no possible way that 213 feet of copper feeder would justify the use of fiber feeder
and DLC dectronics. Assuch, there are only two other possible reasons that are left from

Verizon's VzLoop modd to convert this TPOI to DLC. One, as noted above, isif there was

demand at adigtribution termind that was sufficient to justify the deployment of aDLC. In

VzL oop, with this third option, apparently does not perform an economic evauation, but instead
smply notes where there is sufficient demand behind a single distribution termind (a vaue larger
than the variable NUM_LP_TERM) such that VzLoop simply placesaDLC at that terminal
location. The valuefor NUM_LP_TERM inVzLoopis*** CONFIDENTIAL END
CONFIDENTIAL*** lines.
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VzLoop, thisdemand at atermind isset a *** CONFIDENTIAL END
CONFIDENTIAL*** lines. However, thereisonly atotal demand of
***CONFIDENTIAL END CONFIDENTIAL*** linesbehind dl of the digtribution
terminals connected to termind 57391. As such, there is certainly no judtification for alarge
termina location to judtify this deployment of DLC. Findly, the last possibility isthat the
distribution lengths behind the DLC are longer than Verizon's sdlection of 12,000 feet of tota
copper length. The problem here, however, istha Verizon's digtribution terminds behind
termind 57391 are clearly much shorter than 12,000 feet.* Specificdly, the longest cable length
behind terminal 57391 is 286 feet. In other words, there is neither an engineering basisfor this
TPOI to be converted to DLC nor an efficient argument for this TPOI to be converted to DLC.
No discernible judtification exists for making this converson to DLC, which only leadsto
atificidly higher cogts

HAVE YOU BEEN ABLE TO MAKE ADJUSTMENTSTO REMOVE THISINEFFICIENT DLC FROM
VERIZON'SNETWORK?

No. | have not been adle to identify a systematic manner to remove thisinvestment from
Verizon's network at present. As such, the cost restatement that | have provided the

Commission using the VzLoop and VzCost modelsis higher than TELRIC.

35

This can be estimated from reviewing the scale on Exhibit SET-5 and comparing it to the length of
distribution terminas behind terminal 57391. It can aso be precisely calculated from the
information provided by Verizon in the network table.
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Q. ISTHISTHE ONLY TYPE OF INEFFICIENT DLC PLACEMENT THAT YOU HAVE SEEN IN VERIZON'S
VZLOOP COST DEVELOPMENT?

A. No. Thissame diagram (Exhibit SET-5) aso illustrates another dass of inefficiency in Verizon's
cost development. Please note the close proximity of terminas 664, 57571, 1131P, and
57451.* These three DLC remote termindsin Verizon's cost andysis that have demand and
are therefore meaningful to this discusson are gpproximately 2,500 feet apart from one another.

VzLoop deveops the investment for the remote termind by taking the demand terminating at
that termina and determining the appropriate Szed remote termind to serve that location.
Verizon does not use asizing factor for the DLC equipment. As such, to the extent that
demand is aggregated, the opportunity to achieve Sgnificant scae economies exists very much
within the DLC cot caculétions.

In this particular Stuation, terminal 664 has 62 DS equivaents worth of demand,
termina 57571 has 54 DS equivdents, and termind 11311 has 138 D0 equivdents. By
having three separate DL C systems, VzLoop will include a 96-line remote termind for termind
664, a 96-line remote termind for termina 57571, and a 192-line remote termind for terminal
1131l. Thetotd materid investment for these three terminas using Verizon's materid codsis
$93,198.87. This materia cost would then be multiplied by the various in-place and power
factors. However, the comparisons | want to illustrate can be accomplished just using the

meaterid cost differences.

% Please note that terminal 5745 does not have any demand terminating at this DLC system. As
such, while it has been mapped, it does not contribute any investment in the VzLoop cost model
(continued)
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If the demand for these three terminas were to be combined into one DLC, a
consolidation that has no engineering impediments, the cumulative demand would be 254 DSO
equivaents. Thisdemand could be served by a angle 448-line remote termind with an
investment of $35,678.29. This single system requires 62 percent less investment than the three
separate systems. In short, Verizon's modeling agorithms for DLC equipment are grestly

inhibiting the cdculation of efficient DLC invesment and are sysematicdly precluding the

cdculation of the scale economies that should be available with DLC equipment.

HAVE YOU BEEN ABLE TO MAKE ADJUSTMENTSTO IMPLEMENT THISMORE EFFICIENT DLC
AGGREGATION IN VERIZON'SMODEL ?

No. The only way that this could be accomplished would be by changing Verizon's VzLoop
code. | have not been able to determine precisaly how this code change would be effected
amply because of the complexity of the modd that Verizon hasfiled in his proceeding.
Nonetheless, thisisaclear error in Verizon's mode that must be rectified to develop costs

consstent with TELRIC.

E NETWORK DEMAND ISSUES

ARE THERE ANY ISSUESWITH THE DEMAND THAT VERIZON HASUSED IN ITSMODEL ?

Yes. Verizon acknowledges that it is not able to geo-code al of the didribution terminas for
which it has demand data. However, the only digtribution termind locations (and consequently

the only demand) that \Verizon incorporates directly into itsinvestment development are those

because it does not have any demand terminating at its location. As such, only the first three
terminals listed will be discussed further.
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locations that are geo-coded.® Verizon does not ignore the other data. Instead, Verizon takes
the investment that it develops to serve the resdential and business lines and multipliesthis
resdentid and business-specific investment by an adjustment factor. The adjustment factor is
developed by wire center based on the number of businesslinesin the total demand divided by
the number of business lines behind digtribution terminals that were geo-coded. This adjustment
factor is dso developed for the residentid lines. In generd, the adjustment factor for business
linesis much greeter than for resdentid lines meaning that generdly Verizon found it difficult to
geo-code the busness lines in Washington. Based on the andysisthat | did, the weighted
average adjustment factor for businesslinesin Washington is*** CONFIDENTIAL

END CONFIDENTIAL*** percent whereas the welghted average adjustment factor for
resdentid linesis 7.92 percent.

HOW PRECISELY DOESVERIZON INCORPORATE THE ADJUSTMENT FACTOR?

Verizon incorporates the adjustment factor by increasing the investment by the adjustment factor
percentage. It also increases the line count by the same percentage. At asmpligtic leve, the
gpplication of the adjustment factor would look as follows:

Investment(BasedonGeo - CodedData) * AdjustmentFactor

InvestmentperUnit = -
Demand(BasedonGeo - CodedData) * AdjustmentFactor

The problem with this gpproach isthat it affectively negates the use of the adjustment factor
because Verizon has assumed that the same linear increase in line counts that it gpplies will

equally apply to the investment. In other words, Verizon has assumed that there are no scale

37

The discussion regarding the gross-up of demand that follows does not apply to drops and NIDs.
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economies associated with the additiond lines. Thisis absolutdly wrong. Firgt of dl, the
additiond lines might smply permit Verizon to actudly use spare pairs within an existing cable
gze (conggtent with the cable szing factors which will be discussed in more detail later) without
having to add any incrementd investment at dl. For example, a cable may require 50 lines and
based on the szing factors used, a 100-pair cable might be employed. If the adjustment factor
was 20 percent, an additiond 10 lines would be required, which would easlly fit within the 50
gpare pairs within the 100-pair cable. No incrementd cable investment would be required.
However, Verizon would increase the investment by 20 percent and the line count by 20
percent diminating any benefit that would accrue to the CLEC due to scade economiesin
Verizon's outdde plant. Thisisadgnificant error in Verizon's modding approach. However,

once agan, thisis sysemicdly built into the VzLoop code and is therefore contained within an

area of VzLoop that parties are not permitted to ater.

ARE THERE ANY OTHER PROBLEMSASSOCIATED WITH THISMISS NG DEMAND THAT YOU HAVE
IDENTIFIED?

Yes. Asnoted above, the adjustment factors for business lines are much greater than for
resdentid lines. Busnesslinesaretypicaly less costly smply because they are normaly doser
to the centrd office and are therefore part of larger cables, larger SAls, and larger DLC
systems to the extent that they are used. Asaresult, the potentiad for scale economiesin these
larger pieces of equipment are actualy grester for the business lines than even for the resdentia
lines. Asaresult, with adjustment factors for business lines that range from
***CONFIDENTIAL  END CONFIDENTIAL*** percent dl theway up to

***CONFIDENTIAL END CONFIDENTIAL*** percent, thisfailure to reflect the
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scae economies in business lines actudly has a greater effect because it isnot only alarger
percentage but it is missing the scale economies on lines that are generdly less codtly to begin

with.*

ARE YOU ABLE TO ADJUST THE LINE COUNTSIN THE VERIZON COST STUDY TO MORE
ACCURATELY CALCULATETHE ECONOMIES OF SCALE?

No. Firg of dl, it isnot possbleto know precisgly where the missing lines should go.
Specificdly, it is not possible to know which distribution terminas should reflect the increase in
demand or whether there should be entirely new digtribution terminas added. As such, at this
time | have not incorporated a modification for the missing lines to more clearly develop the cost
for the network using the appropriate scae economies that would be achieved if Verizon had
geo-coded more of itsdemand. Verizon's gpproach of grossing up the line count and
investment by the same factor, however, is clearly wrong and represents yet one more reason

for rgjecting the Verizon modd for developing loop codts.

F. NID AND DROP MODIFICATIONS

DID YOU FIND ANY ISSUESWITH THE WAY THAT VZLOOP CALCULATESCOSTSFOR THE NID AND
DROP LOOP ELEMENTS?

Yes. There are severd sgnificant issues regarding the manner in which Verizon developed the
cost for NID and Drops. As dready addressed earlier in this testimony, the materia and

placement costs were an issue that | addressed by truing up the cogts to those found in HM 5.3

38

Please note that while the main adjustment factor problem relates to business lines, Verizon aso
has huge adjustment factors for residential lines that range as high as*** CONFIDENTIAL
END CONFIDENTIAL*** percent. Theissue, however, isthat virtually al of the wire centers
have a significant problem with the adjustment factor for business demand. The work papers

(continued)
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for which there is consderable documentation supporting the vaidity of theinputs. Later in this
testimony, | will address the loop length assumptions that V erizon made when | address
enginearing inputs generdly in alater section of thistestimony. However, there is afundamenta

modding issue with the manner in which Verizon developed its NID and drop costs that must

be addressed to more closdy dign the outputs of VzLoop and VzCost with TELRIC principles
PLEASE EXPLAIN THISFUNDAMENTAL MODELING ISSUE.

VzLoop has as part of its processing an algorithm that ooks through the demand data for
Washington and identifies a drop as corresponding to each “Living Unit ID” or “LUID” inthe
database. A LUID typicdly isthe address of the cusomer. As such, when the model works
properly, each unique address in the database is identified as a unique LUID and the modd then
identifies that a drop must be placed for that specific LUID and sizes that drop based on the
demand at that LUID.

The problem arisesin that there are certain customer lines for which Verizon has not
identified aproper LUID. The vast mgority of these customer lines for which this problem
occurs are identified as Non Switched Private Lines. Specifically, there are
***CONFIDENTIAL END CONFIDENTIAL*** Non Switched Private Linesin
the state of Washington. These lines are coded in the database with a“NSW” designation.
Verizon, however, has not identified an appropriate “Living Unit ID” or address for these lines

that is meaningful to VzLoop. Instead, for these lines, each NSW lineis given what appears to

developing these percentages are included in the directory titled “ Demand Adjustment Factors’ as
part of Exhibit SET-3.
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be an eectronicaly generated LUID that starts at “1INSW” and goes through to
***CONFIDENTIAL END CONFIDENTIAL*** where the demand at each

of these dectronically generated LUIDs isoneline.

WHAT MAKESYOU SAY THAT THESE LUIDSARE ELECTRONICALLY GENERATED?

First, the LUIDs for the NSW lines are assigned from “1INSW” to *** CONFIDENTIAL
END CONFIDENTIAL*** exactly corresponding to the number of NSW lines
that there arein the database. Further, the sequence of these dectronicaly generated LUIDs
follows the adphabetical order of the wire centers and the didtribution terminas to which the
NSWsterminate from. There are virtudly no exceptions to this assgnment and ordering of
NSW lines. Second, thereis nothing meaningful about the address information such as
“16987NSW” other than to indicate that it is the 16987" Non Switched Private Line identified

in the demand database. It isnot alegitimate address. It isonly an indexing of the NSW lines.
WHY ISTHISIMPORTANT?

Because of the way that VzLoop developed NID and drop investment. VzLoop includesa
NID and adrop for every unique LUID in the demand database. Given that Verizon has

electronicaly generated a different LUID for every Non Switched Private Line in the database,

this approach ensures that there will be *** CONFIDENTIAL END
CONFIDENTIAL*** NIDsand *** CONFIDENTIAL END
CONFIDENTIAL*** dropsfor the*** CONFIDENTIAL END

CONFIDENTIAL*** Non Switched Private Lines in Washington.
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Thisis smply an unreasonable assumption and one that would certainly not bear out if
Verizon wereto actudly include ared addressin the LUID field rather than the dectronicaly
generated LUID. All of the***CONFIDENTIAL END CONFIDENTIAL***
Non Switch Private Linesin Washington are identified as being business lines, which is
reasonable. It isonly reasonable to assume that business customers that purchase Non Switch
Private Lineswould purchase more than one per business location in Washington. In fact, in my

experience with Non Switch Private Linesworking at AT& T, customerstypicaly purchase

many more than jugt one line.
WERE YOU ABLE TO CORRECT THISPROBLEM?

| have made an adjustment to Verizon's demand database to rectify this problem to the extent
possible. | do not have the rea physical addresses for where these NSW lines terminate, but |
do have information regarding the distribution termind a which the NSW lines terminate.
Generdly, there would be very few end user customers terminating off of a distribution termindl.
The assumption that | have made in this instance is that the NSW lines behind a digtribution
termind al go to asingle customer location. To implement this assumption, | renamed those
NSW lines behind the same didtribution termind with the same LUID so that VzLoop would
then only place one drop and one NID properly szed for dl of the lines to that customer
location. On average, this adjustment placed four NSW lines terminating a each customer

location, which is quite reasonable.
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DID THISRESOLVE ALL OF THE PROBLEMSFOR THE NON SWITCHED PRIVATE LINES?

No. It turnsout that in many cases, 31,717 to be exact, Verizon actudly did not have a*“red”
digribution termind name either. Specificdly, ingead of identifying a distribution termind,
Verizon smply inserted the same LUID code such as “4654NSW” into both the LUID field
and into the TERM fidd for the ditribution termind identifier. In thisway, Verizon not only
overgtates the number of NIDs and drops that are necessary for these 31,717 NSW lines, but
Verizon dso includes adigtribution termina for each of these 31,717 NSW linesaswdll. All of
thisisincredibly inefficient and does not represent how these NSW customers would

interconnect into the loop network in redity.
HOW DID YOU RESOLVE THE PROBLEM WITH THESE 31,717 REMAINING NSW LINES?

| took the information for thase NSW lines for which | had legitimate distribution termind
identifiers and used the relationship between these NSW lines and those legitimate terminasto
estimate the relationship between the manufactured termina identifiers for these 31,717 NSW
lines. In so doing, | used the average relationship for four NSW lines per distribution termind
and correspondingly spread the 31,717 NSW lines across 7,961 consolidated terminals. This
likely till overstates the cost in that it is quite likely that these NSW lines would be able to share
dready exiging terminds. Given the information that was available, however, | made the best

modification possble.
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MODIFICATION OF ENGINEERING INPUTS
A DISTRIBUTION CABLE SIZING FACTORS

ISA CABLE SZINGFACTOR THE SAME THING ASA FILL FACTOR?

No. Infact, even Verizon notesin its Verizon Pand Testimony thet it does not usefill factors as
inputs into VzLoop, but rather fill factors are outputs that “result from the 9zing caculations’
described further within their testimony.* Specificdly, Szing factors are used to ensure that
there is sufficient cgpacity for breskage, line adminigtration, and some amount of growth. For
example, if the gzing factor that is used is 1.3333 for distribution and there are 90 working pairs
in the cable then 120 pairs would be required. Given that the smalest sandard cable size that
would be required to serve these 120 pairsisa 200-pair cable, the actual fill for this cable

would be 40 percent (80 working pairs divided by the 200 available pairs).
WHAT DISTRIBUTION CABLE SZING FACTOR DOESVERIZON RECOMMEND?

Verizon recommendsthe use of a*** CONFIDENTIAL END CONFIDENTIAL***
digtribution cable Szing factor in combination witha***CONFIDENTIAL  END
CONFIDENTIAL*** adminigretive fill Szing factor. The combined Szing factor thet Verizon
recommends is effectively the product of these two values or 2.2338. This distribution cable
gzng factor produces an incredibly low effective utilization rate of 44.77 percent even if cables
could be congtructed to be perfectly sized for the number of pairs required, which isimpossble.
In the previous example of 90 working pairs, Verizon's caculaions would require that 202

pairs be provided. Again, given that the smallest standard cable Sze that would be required to

39

Verizon Pand Testimony, p. 39.
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serve these 202 pairsisa 300-pair cable, the actud utilization for this cable would be 30
percent (90 working pairs divided by the 300 available pairs).

WHAT CABLE SZINGFACTOR WOULD YOU RECOMMEND THAT THE COMMISSION CONSIDER AS
AN ALTERNATIVE?

AT&T has proposed a reasonable cable szing factor of 1.3333 in HM 5.3, which | would
recommend. Alternatively, the Commission should congder the distribution cable sizing factors
that the FCC ordered in the Virginia Arbitration. Specificaly, the FCC ordered the use of

cable szing factors by the dengity according to the following table.

Density | Cable Sizing Factor

0 50.0%

5 55.0%
100 55.0%
200 60.0%
650 70.0%
850 75.0%
2550 75.0%
5000 75.0%
10000 75.0%

The Verizon cost model does not have the ability to utilize difference cable sizing factors based
on density. Assuch, if one were to apply the FCC cable sizing factors, the VzLoop mode
would require that a Single weighted- average factor be developed. Based on the line dengity in
Washington, the appropriate cable szing factor that should be used for distribution is 66.02

percent or 1.5147 pairs per working pair.

ISTHISTHE ONLY CONSIDERATION THAT THE FCC MADE IN DETERMINING THEFILL FACTOR
THAT SHOULD BE USED IN SZING FACILITIES IN THE VIRGINIA ARBITRATION?

No. The FCC further noted the following in its selection of the proposed fill factorsin the

AT& T/WorldCom cod filing:
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We agree with AT& T/WorldCom and will use their proposed loop
digribution fill factors. In the Inputs Order, the Commission expresdy
rglected using ultimate demand, as Verizon proposed then and
proposes now again, in factor of using current demand to caculaefill
factors. There, the Commission found forecasting ultimate demand too
speculative. Here, Verizon fails to respond to this concern and provide
amethod of religbly forecasting ultimate demand, particularly in light of
rapidly changing technologica developments. Just as the Commission
found it ingppropriate to include in universal service support the cogts of
building outsde plant designed to meet uncertain tent or twenty-year
demand projections, it is ingppropriate for AT& T/WorldCom to bear
the cost today of building plant for uncertain ultimate demand. Verizon,
moreover, continues to misinterpret current demand. As

AT& T/WorldCom explain, the Commission previoudy found that
current demand, by definition, includes capacity for growth. Further,
Verizon's assertion that AT& T/WorldCom's proposed fill factors are
too high isbdied by the information in GTE' s engineering guiddines®

DOESVERIZON'SCURRENT FILING IN WASHNGTON CONTINUE TO SUFFER FROM THE USE OF
ULTIMATE DEMAND IN THE DEVELOPMENT OF ITSFILL FACTORSOR CABLE SZING FACTORS?

Yes. ***CONFIDENTIAL

END
CONFIDENTIAL*** * Thisuse of ultimate Szing guiddines for distribution ensures that
current customers bear al of the cost for future “uncertain ultimate demand” in direct
contradiction to the recommendations of the FCC. In short, the Commission should reject

Verizon's use of the 2.2338 distribution cable sizing factor in lieu of either factor recommended

40

41

Virginia Arbitration Order, § 254.
Verizon Pand Testimony, pp. 40-41.
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in HM 5.3 of 1.3333 or that which would be derived from the FCC' s recommendations in the
Virginia Arbitration of 1.5147.

WHAT DISTRIBUTION SIZING FACTOR DID YOU USE IN YOUR RESTATEMENT OF VERIZON'SCOST
STUDY?

| have used the mogt conservative distribution cable Szing factor of 1.5147, which is based on
the Virginia Arbitration Order. Thisfactor isdl the more conservative because the FCC
made an additiond adjustment to explicitly account for growth in the line count for which the
gzing factor was assigned. Accordingly, the FCC used demand that was two years into the
future to develop the average cost per loop presently. Thisis not possible to do in VzLoop or
VzCos. Assuch, the digtribution cable sizing factor that | have used will produce lower
average fills than what would have been achieved with the gpproach used by the FCC.
Nonetheless, | have used this digtribution cable Szing fill as avery conservative proxy for what

would be consstent with TELRIC principles.

B. 12,000 FEET VERSUS 18000 FEET MAXIMUM COPPER LOOP LENGTH

WHEN VERIZON WRITESABOUT THE 12,000-FOOT MAXIMUM COPPER LOOP LENGTH, IT SEEMSTO
INDICATE THAT THISENSURESTHAT THE COPPER PORTION OF LOOPSIN ITSCOSTING
NETWORK ARE NEVER LONGER THAN 12,000 FEET. ISTHISTRUE?

No. Verizon's approach tries to minimize the proportion of time that the copper portion of
loops exceeds 12,000 feet in its network. However, the dgorithmsthat Verizon's employees

for developing the network layout in SpanNet still permit copper loop lengths up to 18,000 feet.
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Moreover, Verizon even acknowledgesin afootnote in its testimony that loops may exceed the

12,000 foot length in some circumstances.”

GIVEN THAT VERIZON EVEN ALLOWSFOR LOOPSTO BE LONGER THAN 12,000 FEET, BUT NOT
LONGER THAN 18,000 FEET, CAN YOU EXPLAIN WHY THE 18,000-FOOT LIMIT ISSGNIFICANT?

Yes. Thisinformation comes from Telcordia s Notes on the Network — an extensve industry
source for information on the telecommunications network. Specificdly, the following
engineering principles are invoked in this document:

To help achieve acceptable transmission in the digtribution network,
design rules are used to control loop transmission performance. Loops
are designed to guarantee that loop transmisson lossis Satidticdly
digributed and that no single loop in the distribution network exceeds
the Sgnding range of the centrd office. ... Revised Resstance Design
(RRD) guideines recommend that loops 18 kft in length or less,
including bridged-tap, should be nonloaded and have loop resistances
of 1300 Ohms or less; loops 18 kft to 24 kft in length (including
bridged-tap) should be loaded and have |oop resistances less than or
equa to 1500 Ohms; loops longer than 24 kft should be implemented
using Digital Loop Carrier (DLC).

The reason for the 18,000-foot cut-off on copper ditribution length is that beyond this distance
requires the use of load coils. The use of load coils prevents DSL service from being provided
and is generdly considered to be inconsstent with efficient, forward-looking engineering
practice. However, thereis nothing that effectively prohibits copper loop lengths from being

between the 12,000-foot and 18,000-foot lengths.

42

Verizon Pand Testimony, p. 45, fn. 22.
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WHAT THEN DO YOU RECOMMEND ASTHE MAXIMUM COPPER LOOPLENGTH TO USEIN YOUR
RESTATEMENT OF VERIZON'SCOST MODEL S?

| recommend that the Commission utilize avaue of 18,000 feet. Thislimitation in conjunction
with the way the SpanNet operates will ensure that no loops have copper lengths longer than
18,000 feet — arequirement to have functioning loops assuming efficient, forward-looking
technology. However, this vaue will dso dlow VzLoop to perform whet it is designed to do —
select the most efficient dternative between al copper loops and fiber-fed DL C loops below
this enginesring cut-off level. In other words, it is quite possible that given the demand
characteristics within a particular area of Verizon's network, thet it will be more efficient to
deploy DLC rather than copper even though the tota loop length may till permit theuse of dll
copper facilities. In thisinstance, the choice of 18,000 feet for the copper fiber cross over will
il permit VVzLoop to make the most economica choice. However, setting the copper fiber
cross over at 12,000 feet as Verizon has done will not permit VzLoop to make the most
economical choice between 12,000 feet and 18,000 feet in the Verizon's run of the model
forcesthe modd to place DLC where copper lengths exceed 12,000 feet except in limited

circumstances.

C. IDLC VERSUSUDLC

WHAT ASSUMPTIONSDOESTHE VERIZON STUDY MAKE REGARDING DIGITAL LOOP CARRIER
INTERFACE?

Verizon' s two-wire loop cogts include a subjective fiber-copper breakpoint above which loops
are provisioned with fiber feeder and digita loop carrier technology. Verizon's cost study
assumesthat *** CONFIDENTIAL END CONFIDENTIAL*** percent of loops will

useDLC, with ***CONFIDENTIAL END CONFIDENTIAL*** percent of those
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loops provisoned with an integrated interface and the remaining *** CONFIDENTIAL
END CONFIDENTIAL*** percent provisoned with older and less efficient universa

interface®

ISVERIZON'SDLC ASSUMPTION REGARDING THE PERCENTAGE OF UNIVERSAL INTERFACESTHE
APPROPRIATE FORWARD-LOOKING CONSTRUCT?

No. TELRIC requiresthat Verizon's forward-looking economic costs provide UNESs based
upon aleast cost, forward-looking network. Inthis case, least cost, forward-looking
technology means an integrated DLC (“IDLC”) interface at the DSL leve for those loops
exceeding the fiber/copper threshold and provisioned with fiber feeder. It does not mean
deploying less efficient andog Universd DLC (“UDLC”) interfaces and pendizing CLECs for
connecting to Verizon's outdated embedded infrastructure.

WHAT ARE THE DIFFERENCESBETWEEN UDLC AND IDLC?

InaUDLC system, andog signals originating from a customer’ s telephone are converted into a
digitd 9gnd a aRemote Termind (“RT”) and transported by the digitd carrier system to the
Centrd Office Termind (“COT”). At the COT, the sgnd is converted from digitd to analog
and isthen terminated on the Main Digtribution Frame (“MDF’). Since virtudly dl switches
deployed today are digitd, the analog signad from the MDF must be cabled to the Analog Port
of the switch, where the sgnd is converted once again into digita format so that it can be
processed by the digital switch. The UDLC system is a less-than-efficient technology for

severd reasons. The back-to-back digital/anaog conversions are inefficient, cumbersome and

Verizon Cost Study, “Loop |OF HiCap Constants 040109wa’ Workbook, Cells D8, D12, and
D15.
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degrade transmission qudlity; and this impairment to the channel will increase as advanced
modem technology chalenges the capability of the network. In addition, the multiple signd
conversions require additiond line cards and other equipment. Further, thereis an increased
risk of equipment failure caused by the MDF cross-connect activity.

In stark contragt, in an IDLC system, the andog signal generated a the customer’s
telephone is converted to digitd form at the RT. Thedigitd sgnd is trangported by the digitd
carrier systlem to the Centrd Office and terminated directly to the switch without any need for
further converson. Theintegration of digita switching and digitd transmission facilitiesin an
IDLC System generates substantia operational and equipment savings, induding:

the dimination of digita/andog converson a the COT,;
the dimination of cogts for the extra sets of equipment used in UDLC sgnd conversion;
the dimination of labor costs associated with terminating and cabling the MDF,
reduced risk of potentia equipment failure resulting from cross-wiring activity on the MDF;
and
improvement in the overdl trangmisson qudity.

Given the efficiencies of the IDLC system, it is ludicrous for Verizon to maintain thet a

forward-1ooking network would use the less-than-efficient technology mix of UDLC and IDLC

that it proposes.
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ISVERIZON JUSTIFIED IN MAKING ITSASSUMPTION OF UDL C USAGE?

No. Verizon basesits percentage on the assumption that it is required to provison non-
switched services and o for unbundling.* Neither is correct. In fact, the FCC in the Virginia
Arbitration Order found that with GR303 DLC, that providing CLECs with accessto
unbundled loops and providing non switched private line service could be accomplished.®

I ncumbents such as Verizon frequently clam that it isimpossible to unbundle loops on
integrated remote terminals, claiming instead that integrated digital loop carrier systems are
connected directly into the digital switch. As| have described above, thisisnot thecase. The
COT equipment associated with the integrated use of the RT does not smply stick fiber cable
into adigitd switch. Anintegrated NGDLC system hasa COT conssting of bay-mounted
equipment; the systems are de-mulltiplexed down to DS1 sgnads and sent to the digitd switch
over DS1 cablethat is cross connected at the DSX-1 frame before being routed to Verizon's
switch. However, and thisis akey point, the DS1 connection can aso be made available at the
COT for delivery to a collocation arrangement within the centrd office for ultimate ddivery to a
CLEC's own switch.

Exhibit SET-7 is an excerpt from Telcordia’ s Notes on the Network — an extensve
industry source for information on the telecommunications network. There is an extremdy
important note made on unbundling integrated digita loop carrier found on page 12-53 of this

document that is shrouded in technica language and therefore might be missed. Specifically,

45

Verizon Panel Testimony, p. 46.
Virginia Arbitration Order, 1 315-318.
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Telcordia s Notes on the Network states: “Also, some RDTs are capable of supporting
multiple GR-303 Interface Groups, thereby permitting asingle RDT to connect to multiple
switches” Theacronym RDT isfor “remote digitd termind” and is areference to what | have
been cdling an RT throughout this discusson. GR-303 is the specific protocol that defines an
integrated connection between the remote termind into the switch. However, the important part
of this statement is the reference to “ Interface Groups.” Modern NGDL C such as the Al catel
Litespan 2000 that Verizon has gpparently deployed has the ability to provison multiple groups
of DSlsat the COT that can be remotely provisioned such that individua loops a the RT can
be assigned to a specific group of DS1s a the COT. For example, if a CLEC wanted to
access unbundled loops behind an RT, it could procure aDS1 interface at the COT and
become an “Interface Group” a that COT. Verizon could then eectronicaly provison or
assign the loop that the CLEC has won at the remote termina back to the particular DS1
assigned to that CLEC ingtead of the “Interface Group” that Verizon is using for itsown
sarvicesinto its own switch. Please note that Telcordid s Notes on the Network provides an
illustration of this arrangement for providing unbundling to multiple switch-based CLECs over
integrated DLC in Figure 12-35.

It is clear from this document that unbundling Integrated DLC systemsiis reedily
avalable technology utilizing NGDLC mullti-hosting capabilities. These cagpahiilities exist today
in the DLC systems that Verizon has deployed throughout its network. The beauty of NGDLC,
operating under GR-303, isthat traffic can be pre-designated by anincoming line a the DLC

Remote Termind, and directed onto a specific DS-1 circuit in the centrd office. Thisfesature
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enables CLEC circuits to be groomed onto DS-1s going to the CLEC collocation arrangement.
| would aso remind the Commission of what the FCC found in the Virginia Arbitration
proceeding. Specificdly, the FCC noted the following in its order:

Wefind that the record demongrates that it istechnicdly feasible to
unbundled NGDL C loops, and that this technology is currently
avaladle. Although both sdesintroduced voluminous record evidence
in the cost portion of the arbitration, the evidence is corflicting and
ultimatedy unsatisfying. The most reveding information on thisissue
comes from Verizon' s testimony in the non-cost portion of the
arbitration. There, aVerizon witness admitted that Verizon has had the
technicd ability to provide unbundied NGDL C loops for four to five
years but chose not to implement a sandard offering because
competitive carriers had not sufficiently pursued such an offering.
Further, the same witness admitted that migrating from an NGDLC loop
to aUDLC loop within the Litespan NGDL C system can occur
automaticaly. Indeed, in andyzing this testimony in the Non-Cost
Arbitration Order, the Bureau found that “Verizon's expert testified
that the assgnment process, by which Verizon would assign an IDLC
loop to either aUDLC or copper loop, can be mechanized.”

ISTHERE SMILAR CLEAR LANGUAGE IN THE VIRGINIA ARBITRATION ORDER REGARDING
PROVIS ONING NON SWITCHED PRIVATE LINE SERVICE ON IDLC?

Yes. The FCC found the following with regard to the provision of non switched private line
service over IDLC:

As noted above, Verizon contends that the existence of certain nor+
switched specia access services, such as private lines, requires that
amost 25 percent of the outside plant traverse UDLC systems.

AT& T/WorldCom disagree, daming that Verizon’swon planning
guiddines show that UDLC is not necessary to provison speciad access
services.

We agree with AT& T/WorldCom. Verizon may need to continue to
deploy UDLC systemsin its embedded network in Virginia because
certain specid access lines cannot be provided usng TR-008 IDLC
systems without incurring Significant expenses. According to Verizon's
own interna documents, however, these limitations do not restrict
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network design decisonsin Verizon West (former GTE territory).
Thus, Verizon's own network implementation in its western territories

supports the finding that UDL C systems are no longer necessary to
provide non-switched specia services®

Even Verizon is not assuming that aforward-1ooking network would include any TR-008 in its
Washington filing. Assuch, if dl of the DLC is GR-303 capable, the FCC found in its
congderable review of the testimony and discovery materids submitted that “Verizon's own
network implementation in its western territories supports the finding that UDLC sysems are no
longer necessary to provide non-switched specid services” In short, there is no engineering
basisto utilize anything other than IDLC for the provison of loopsin the VzLoop and VzCost
filing.

D. VERIZON DRAMATICALLY UNDERSTATES SHARING ASSUMPTIONSREGARDING
STRUCTURE

DO YOU HAVE ANY CONCERNSWITH THE STRUCTURE SHARING ASSUMPTIONS CONTAINED IN
VERIZON' SVZLOOP MODEL?

Yes. Verizon has dramaticaly underdtated the sharing that is available for poles, trenches, and
conduitsin its network. For example, in the cases of trenches for buried cable ingtdlation,
Verizon has assumed absolutdy no sharing isavailable” Verizon has likewise assumed that

virtudly no sharing is available for conduit (underground cable gpplications) elther.”

46

47

Virginia Arbitration Order, 1 316-317.
Verizon Cost Study, “wa options f_112503" Workbook, Cell X2.
Verizon Cost Study, “wa_options f 112503" Workbook, Cell Y2.
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WHY ARE THESE LOWSHARING VALUESUNREASONABLE IN A TELRIC COST PROCEEDING?

In a competitive environment, Verizon would seek out ways to share the structure required to
provide loca phone service with other companies and with other Verizon servicesto the
maximum extent possible. Pole attachments can be used to share Structure with cable
companies and eectric utilities; amilarly, trenching for underground (and buried) structure can

often be shared with cable and dectric utility companies.

DO YOU HAVE ANY OTHER SOURCESFOR THE SHARING PERCENTAGES THAT ARE AVAILABLE
WITH POLES TRENCHING, AND CONDUIT?

Yes. AT&T has proposed sharing percentages in the HM 5.3 model. In addition, the FCCin
the Virginia Arbitration Order has provided detailed sharing assumptions by dengty that can be
goplied in Washington to develop welghted average sharing percentages for aerid, buried, and
underground structure. The percentages in the table bel ow represent the percentage of cost that

Verizon would incur in each of the zones and for each of the types of Structure identified.®

Density Structure Type

Zone | Underground | Buried | Aerial
- 100.00% 33.00% | 50.00%
5 97.00% 33.00% | 50.00%
100 97.00% 33.00% | 50.00%
200 50.00% 33.00% | 50.00%
650 50.00% 33.00% | 50.00%
850 50.00% 33.00% | 50.00%
2,550 50.00% 33.00% | 50.00%
5,000 50.00% 33.00% | 50.00%
10,000 50.00% 33.00% | 50.00%

These percentages are the opposite of how the values are used in VzLoop. Specificaly, VzLoop
requires the percentage of cost that is borne by parties other than Verizon. This table from the
FCC is the percentage of cost borne by Verizon.
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DOESTHE VERIZON MODEL ALLOW FOR THE DENSTY ZONE SPECIFIC STRUCTURE SHARING
PERCENTAGES?

No. Aswith severa other inputs discussed previoudy, the sharing percentages contained in

Verizon's modd are asingle vaue by structure type that apply across al density zones.

WHEN YOU APPLY THISTABLE TO THE LINECOUNTSIN VERIZON'S COST STUDY, WHAT
SHARING PERCENTAGESDO YOU ARRIVE AT?

Of course for buried, the sharing percentage that would be loaded into V zLoop would be 67
percent. The sharing percentage that would be loaded into VzLoop for aerid would be 50
percent. Using the wire center line counts for the weighting purposes, the weighted average
sharing percentage for underground would be 43 percent. These percentages are much more
representative of what the FCC has found to be consistent with TELRIC that the percentages
used by Verizon which assume absolutdy no sharing is possble on buried trenching and virtudly

no sharing is possible on conduit.

VERIZON INTEROFF CE TRANSPORT COST STUDY
A INTRODUCTION AND PURPOSE OF TESTIMONY

PLEASE DESCRIBE THE PURPOSE OF THISPORTION OF YOUR TESTIMONY AND PROVIDE A
SUMMARY OF ITSCONCLUSIONS.

Thistestimony reviews Verizon's claimed interoffice trangport and common (also known as
shared) transport costs as presented in Verizon's Pand Testimony. This testimony identifies
and explains the errors that V erizon made with regard to both and recal culates the interoffice

transport and common transport costs to correct these errors.
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Verizon VA has ggnificantly overstated its forward-looking economic costs for

dedicated interoffice transport and common transport. In particular, Verizon made the following

errors

Verizon's cost study improperly includes Digitd Cross-connect System
(“DCS’) on virtudly dedicated trangport circuits even though the competitive
locd exchange carrier (*CLEC”) may not want this dement. Conggtent with
the FCC's Advanced Services Order and with the terms of the Verizon/AT& T
interconnection agreements, DCS should be treated as a separate unbundled
element, which a CLEC has the option to purchase based on cost and network
considerations.

Verizon has sgnificartly understated the fill factor for the fiber used between its
offices for the purposes of caculaing TELRIC interoffice transport costs.
Specificaly, Verizon has rdied on its embedded fill factor ingtead of using the
guidance the FCC has provided in determining fill in forward-1ooking cost
Sudies.

Verizon has dso sgnificantly overstated the costs for common transport.
Verizon has based the cost for common transport on its dedicated transport
cost sudy. Thus, errors described in my testimony relating to dedicated

transport must aso be corrected with regard to common transport costs.



10

11

12

13

14

15

16

17
18

19

20

21

22

Rebuttal Testimony of Steven E. Turner
Washington Docket No. UT-023003
Page 68 of 77

HOW DOESVERIZON MODEL ITSTRANSPORT NETWORK TO OBTAIN THE COST OF TRANSPORT
UNES?

Verizon does not actually modd the transport network. Instead, it useswhat it cals a capacity
costing gpproach. In this approach, it ostensibly determines the cost per unit of capacity of
typica network configurations used to provide the UNES, as opposed to actualy developing a

model of the interoffice network and determining the costs associated with that network.
DO YOU BELIEVE THISISAN APPROPRIATE WAY TO MODEL THE TELRIC OF INTEROFFICE UNES?

No. | have two primary criticisms with this goproach. Firgt, snceindividud circuits are
modeled in isolation, not as part of an overdl 10F network, there is no way to determine the
total investment or costs of the network that ostensibly supportsthe UNEs. Nor, for that
meatter, can one observe the overdl configuration of the network. Thus neither costs nor
configurations can be analyzed in terms of what one might expect in a properly-crafted TELRIC
model. Second, the parameters required to do the capacity cost calculations are taken from the
embedded Verizon IOF network. Of necessity, this means the costs tend to replicate the costs
of the embedded network, and since thereis no overdl network model, thereis no way to be

aure those costs are cond stent with a TELRIC construct.

WHAT ARE SOME EXAMPLES OF PARAMETERSUSED IN THE CAPACITY COST STUDIESTHAT ARE
TAKEN FROM VERIZON' SEMBEDDED NETWORK?

Among other parameters, the capacity cost studies assume 1) the equipment configurations used
to provide corresponding circuit types today, specified according to 2) the type of wire center in
which those circuits are implemented; 3) the number of nodes on a given ring, and the resulting

number of interconnections required between rings; 4) the existing mix of equipment vendors,
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and 5) fiber fill factors. Verizon provides no evidence that the circuit arangementsiit thus

specifies are efficient and forward-looking.

B. VERIZON'SCLAIMED INTEROFFICE DEDICATED TRANSPORT COSTS
1 Correction to Permit the Election of DCS
WHAT ISDCS?

DCSisan acronym for “Digitd Cross-connection System.” DCS dlows for
telecommunications providers to eectronicaly cross connect different speeds of dedicated
transport. For example, this piece of equipment alows the telecommunications carrier to take
multiple DS1 dedicated transport circuits, entrance facilities, or loops and place them onto a
DS3 circuit that can then be carried to another location. Thisis aso referred to as “grooming.”
Other technology (e.g., ATM switching) is able to perform many of the same functions as DCS
with amuch lower leve of invesment. Assuch, DCSis normdly and economicaly used when
the eectronic capability available with DCS can best be put to use (e.g., when many changes
are expected in the circuits connecting two locations or when the ahility to re-provison circuits
across different high speed transport is important). ILECs choose when and where to use DCS
in dedicated transport circuits based on cost and performance trade-offs. CLECs should have

the same opportunity to make this choice through unbundling.
HOW HASVERIZON COSTED AND PRICED DCS?

Verizon has averaged the cost of DCSinto its prices for interoffice transport.
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ISTHISAPPROPRIATE?

No. ILECs choose when and where to use DCS in dedicated transport circuits based on cost
and performance trade-offs. With unbundling, CLECs should have the same opportunity to

decide when and where to use DCS in dedicated transport circuits.

DID THE FCC FIRST REPORT AND ORDER PROVIDE THAT ILECS SHOULD OFFER DEDICATED
TRANSPORT AND DCS SEPARATELY?

Yes. The FCCinitsFirst Report and Order specificdly refersto the unbundling of DCS from
dedicated transport:

Accordingly, we conclude that the section 251(d)(2)(B) requires
incumbent LECs to provide access to shared interoffice facilities and
dedicated interoffice facilities between the above-identified pointsin
incumbent LECS networks, including facilities between incumbent
LECS end offices, new entrant’s switching offices and LEC switching
offices, and DCSs. We bdlieve that access to these interoffice facilities
will improve competitors ability to design efficient network architecture,
and in particular, to combine their own switching functiondity with the
incumbent LEC' s unbundled loops™

The FCC required that the new entrant be permitted to have accessto DCS. Simply
giving the CLEC access to the DCS equipment does not alow the ILEC to make its use
mandatory and include it as an dement inits cost sudy. The CLEC isfreeto eect not to
purchase this eement, as other technology affords other dternatives for accomplishing the same

functiondity as DCS, in amuch less costly manner (e.g., ATM switching).

In the Matter of Implementation of the Local Competition Provisionsin the
Telecommunications Act of 1996, CC Docket No. 96-98, FCC First Report and Order, FCC
Docket No. 96-325, Released August 8, 1996, 1 447.
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DOESVERIZON PROVIDE ACCESSTO DCSON A SEPARATE BASSALREADY?

Yes. Verizon has a Specid Access Tariff (Tariff No. 1) that provides accessto DCS
functiondity known as IndliMux (see § 7.2.12). This service permits “dlows point-to-point
rerouting of customer....facilities” Moreover, this tariff states that the price for thisDCS
functiondity is based on the type of port that is acquired — Voice Grade, DS1, or DS3.** As
such, if the customer wants to connect DS3 Specid Access Service to the DCS, the customer
must purchase a DS3 network access port at the DCS. In short, thisis the appropriate
approach to establish cogts for interoffice dedicated trangport for unbundling. Moreover, the
FCC explicitly requires that the incumbents make DCS available in the same manner for

unbundling that it makesit available for specid access.™

DOESTHE NETWORK CONFIGURATION THAT VERIZON ISUSNG PERMIT IT TO SEPARATE DCS
FROM THE DEDICATED TRANSPORT?

Yes. Based on the diagrams provided by Verizon with its cost sudy, Verizon has DSX cross-
connect points available within its offices and, in fact, uses these DSX cross-connect pointsin
the provisoning of itscircuits. For example, Verizon'sfacility desgn for a DS3 Interoffice DS3
Trangport circuit goes from the OC-48 to a Light Guide Cross-connect at an OC12 rate and

then to the 3/3 Broadband DCS.* From this Broadband DCS, the connection is made to the

51

52

53

Verizon Special Access Tariff FCC No. 1, 8 7.2.12(E). For ease of reference, the tariff is
included in the directory titled “Vz Specia Access Tariff” as part of Exhibit SET-3.

Verizon Specia Access Tariff FCC No. 1, 8§ 7.2.12(F).
FCC First Report and Order, FCC Docket No. 96-325, 1 444.
Verizon Cost Study, Exhibit RP-20C, |0FDesigns PowerPoint Presentation, Slide 6.
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manua cross-connect point on the DSX at aDS3 rate® The OC-48 isnot limited to just
providing an OC-12 interface (that must then go to the Light Guide Cross-connect. Instead,
OC-48 systems are readily capable of providing an interfaceat aDS3 leve. If such an
interface were usg, it could then be cabled directed to the DSX for hand-off to the CLEC
customer without the inclusion of the terminal 3/3 Broadband DCS. As such, the dedicated
trangport, which appears a the DSX, can be readily separated from the DCS, which also
appears a the DSX, so that the CLEC can either purchase dedicated transport with DCS (if

DCSisavailable) or without DCS.

INTHE VIRGNIAARBI TRATIONCRDER, DID THE FCC MAKE ANY RECOMMENDATION ON THIS
ISSUE?

Yesit did. The FCC clearly required that Dedicated Transport be established separately for
dedicated transport that includes DCS and aso excludesit if the CLEC ordersit so.

We find that dedicated transport rates should be established separately
for dedicated transport that includes both DCS and multiplexing, thet
includes each individudly, and that includes neither. We decline to
establish separate stand-aone rates for DCS or multiplexing.

We base these findings on our determinations in the Non-Cost
Arbitration Order. There, we found that Verizon is not required to
make available DCS or transport multiplexing as a sand-alone UNES,
but that Verizon must make available dedicated transport both with and
without DCS and/or multiplexing. Consstent with this determination,
we require that Verizon, in its compliance filing, establish rates for
dedicated trangport (at each capacity level (e.g. DS-1, DS-3, STS-1,
OCn)) in the fallowing manner: (1) including DCS and multiplexing; (2)

55
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induding DCS only; (3) including multiplexing only; and (4) induding
neither DCS nor multiplexing.®

Thiswas not the perfect recommendation in that | had requested that the FCC separately price
DCS and multiplexing apart from the transport eement so that CLECs could then put the
elements back together in a manner thet suited the network architecture for the service the
CLEC was providing. The FCC declined thisrequest in that it observed in the non-cost portion
of the proceeding, that DCS and multiplexing would not be ordered separately, but only in
conjunction withinteroffice dedicated trangport. It turns out that the recommendation that the
FCC made can work as long as Verizon implements the order by primarily calculaing

dedicated trangport without the inclusion of the terminating DCS and then with the terminating

DCS.
HAVE YOU RECALCULATED VERIZON'SCOST STUDY TO CORRECT THISERROR?

No. Inthe Verizon modd tha was used with the FCC in the Virginia Arbitration, it was quite
doable to modify the circuit architectures and thereby remove the DCS from the investment
cdculation. However, in the case of the mode in this proceeding, | have not found a
graghtforward manner in which to modify the architectures of the circuit to diminate DCS from

the underlying architecture.

ARE YOU SEEKING TO REMOVE ALL DCSFROM THE VERIZON INTEROFFICE TRANSPORT
ARCHITECTURE?

No. Itisonly the DCSthat is on the terminating ends of the interoffice trangport circuit that |

believe the CLEC should have the dternative of whether it is provisoned or not. Sometimes,

56

Virginia Arbitration Order, 1 510-511.
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multiple SONET rings are required to provide the connection between two different central
offices. For example, aDS3 circuit may be required between Office A and Office Z. Office A
may not be on asingle SONET ring that connectsto Office Z. However, Office A may beona
SONET ring with an Office M which might dso be on a separate SONET ring that connects
with Office Z. Inthis case, Verizon may require the use of DCS for providing the
interconnection between different SONET rings— the one that Office A and M are both on with
the one that Office M and Z are both on. | do not recommend that this DCS be removed from
Verizon'smoded that is used for providing office interconnection. However, the DCS @ the
ends of the circuit should be included in the circuit only if the CLEC wishesto pay for this

additional cost and if the CLEC aso is alowed access to the grooming and other testing

cgpabilities avallable with DCS.

2. I nter office Fiber Fill Factor

WHAT INTEROFFICE FIBER FILL FACTOR HASVERIZON RECOMMENDED IN THISPROCEEDING?

Verizon has recommended that the Commission utilize its embedded fiber fill factor of
***CONFIDENTIAL END CONFIDENTIAL*** percent.”” However, after the
goplication of the SONET termind equipment fill factor of *** CONFIDENTIAL END
CONFIDENTIAL*** percent it resultsin an overdl fiber utilization of

***CONFIDENTIAL END CONFIDENTIAL*** percent.”

57

58

Verizon Cost Study, “IOF CONSTANT VALUES 030529” Table.
Id.



10

11

12

13

14

15

16

17

18

19

20

21
22

Rebuttal Testimony of Steven E. Turner
Washington Docket No. UT-023003
Page 75 of 77

ARE THESE REASONABLE FILL FACTORSTO USE IN A TELRIC COST STUDY?

Absolutely not. Thefill factor for fiber should not be based on the embedded placement and
utilization of fiber. Fiber could have been placed higtorically for any number of reasons which
may or may not have materidized asyet. Moreover, fiber has many uses for which the
incumbent LEC may have installed much more capacity that presently needed to serve current
demand. Thefact that the incumbent may have chosen to ingtdl a great dedl more fiber than is
needed does not mean that the current base of customers should bear al of this excess cost.

The FCC dso found inits Inputs Order in the federa universal service proceeding that
determining thefill in the forward-looking network should be modeled based on the assumption
of four fibers per DLC at an even higher “100 percent” fill, producing an effective fill of no more
than 50 percent. Before reviewing the specific quote, it isimportant to understand the
technology associated with SONET based remote terminals. My understanding of Verizon's
cost study isthat Verizon has included four fibers per remote termina sysslem. However, the
redlity isthat only two of thesefibers are “used” in that the other two fibers are equipped o that
if thereisafailure on the primary pair of fibers the backup fibers can continue to provide
connectivity between the remote termind and the centrd office termina. Assuch, if a100
percent fill factor is assumed for fiber feeder, the effective fill from a costing Sandpoint isredly
50 percent since four fibers (two working and two spare) are included in the cost development.
With this background, the following quote supports the high leve of fill thet | am recommending
in this proceeding:

Fiber Fill Factors. Findly, we affirm our tentative conclusion that the
input vaue for fiber fill in the federd mechanism should be 100 percent.
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The mgority of commenters addressing this specific issue agree with
our tentative concluson. AT& T and MCI contend that fiber feeder fill
factors of 100 percent are appropriate because the alocation of four
fibers per integrated DL C Site equatesto an actud fill of 50 percent,
snce aredundant transmit and a redundant receive fiber areincluded in
the four fibers per ste. AT&T and MCI explain that, because fiber
capacity can easily be upgraded, 100 percent fill factors applied to four
fibers per dte are sufficient to meet unexpected increasesin demand, to
accommodate customer churn, and, to handle maintenance issues.
Similarly, SBC assarts thet fiber fill factors of 100 percent can be
obtained because they are not currently subject to daily service order
volatility and are more easily administered. In contrast, BellSouth
advocates that we employ projected fills estimated by BellSouth
engineers. As noted above, these estimates are unsupported and we
rglect them accordingly. In sum, we find that the record demonstrates
that it is gppropriate to use 100 percent asthe input vaue for fiber fill in
the federal mechanism.”

WHAT RECOMMENDATION DO YOU MAKE?

There are two fill factors related to interoffice trangport that | modify. Thefirg rdaesto thelit
versus unlit percentage of fibersin the cost sudy. For thisfill factor, | would recommend that
the Commission utilize avaue of 100 percent consstent with the discussion above. However,
there isthen a separate fiber utilization percentage that takes into account the utilization
percentage assumed on the SONET terminals. As noted earlier, Verizon has assumed a
utilization percentage of *** CONFIDENTIAL END CONFIDENTIAL*** percent.
The product of thistermind utilization percentage and the lit versus unlit factor iswhat Verizon

ultimately uses for the fiber utilization percentage. In this case, | would encourage the

59

In the Matter of Federal-State Joint Board on Universal Service, CC Docket 96-45, and Forward
L ooking Mechanism for High Cost Support for Non-rural LECs, CC Docket 97-160, Tenth Report
and Order, Released November 2, 1999.
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Commission to use the resulting product of *** CONFIDENTIAL END

CONFIDENTIAL*** percen.

DO YOUR RESTATED INTEROFFICE TRANSPORT COST STUDIESACCOUNT FOR THIS
ADJUSTMENT?

Y es, they do.

C. VERIZON'SCLAIMED COMMON TRANSPORT COSTS

WHAT ISTHE RELATIONSHIPBETWEEN THE COST FOR COMMON TRANSPORT AND INTEROFFICE
DEDICATED TRANSPORT?

Common transport is closaly linked to the costs for interoffice dedicated trangport. The trunks
that are used to carry common trangport are provisioned on the same facilities that are used to
provide dedicated trangport circuits. As such, the underlying cost for dedicated transport
directly relates to the costs that would be incorporated into the caculations for common
trangport. Of course, other issues dso come into play with common trangport in that the cost

recovery for this eement is not based on circuits, but on minutes.
WHAT CONCERN DO YOU HAVE WITH VERIZON'SCOMMON TRANSPORT COST STUDY?
Verizon used as the underlying cost ement for common transport the costs from the dedicated

trangport cost study. Verizon's cost study for common transport costs thus must be corrected

to account for the same errors as in the dedicated transport cost studly.
DOES THISCONCLUDE YOUR TESTIMONY?

Yes, it does.



